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Outper/bffTTis any Specfrum interface 



The uriq^ie Turtx) ■Tlerf»:e from R^ 
features - and more - n one unrt: 

^ A variety of rterfac© including Rom cartriciees, Iwo 9^way D pl^gs 
fcx standard loystcks, PLUS ful ©(pansion bus at f^sa; 

* Compatible vrthKempstofia^ 

* V\fort6 wrth latest Quckshot Mk I autD rapKtfireipystd«! 

* Chaoe d Rom carindge or tape cassette sofhware, 

* Instant pragram loading witti carlridtee software, 

* Biwtt in po'vvef safet y devce - ufique to Fte^ 

* RjI one year gjarantee. 

4e Immediate availabilfty- 24 Hr despatch on receipt of 
PO./ credit card detaife (cheqii^ - seven days) ^ 

* Incredibte value -only £2255. 

$0 don't vwart around - smply complete 
the cOLfXYi arKl send tt tQ us todidy. 



C>cal our credit card hot liie on 02514 25252. (Access and 
Visa welcome). 

Ram Etednofics (Fleet) Ltd, 105 Fleet Road, Fleet HarpsTire 
GUl38m 
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Spectrum Turtjo lnterface{s) at £2295 

+ £ 1 p + p (cwereeas ofctefs i3 p + p) 

Quictebot I Joystek{s) at £9.95 

lOnly when puctias«(J with Ttfbo - nor maly £ 1Z9S + £1 p + p) 

1 endDs^ctieque/tMElslordef or chsfge rrv Access/Visa 1br£ 

r^g ~m 
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The Cheetah Bemote Action Transmitter is the most 
sophisticated computer controller available. 

!thas these features: 

W Infra Red transmission - so there are no leads trailing 
across the living room. Just sit back in your chair up to 
30 feet from your machine. 
f Touch control - no moving parts, extremely fast, long Hfe^ 
' No extra software required. 

Can be used with all Cheetah RAT/Kempston compatible 
software. 

Fits comfortably in your hand for long play periods. 
■ Comes complete with receiver/interface unit which simply 

plugs into the rear of your Spectrum. 
■ Compatible with all Sinclair/Cheetah peripherals via the 
rear edge connector. 

Simply incredible at £2$. 95 including VAT and p &p. 

Dealer enquirtes weicatrtB. Export orders at no extra cost 

Send cheque/p.o now to: 
Cheetah Marketing Ltd. {Depi ZX}, 24 Ray Street, London EC183DJ. phone in 833 4$0S 

Cheetah products are also available from branches of 
'jiimmm ^^ WHSMITH ^ Runib«lows 

and aft good computer shops. 
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Dear Mum, 

How sre yotj? All is weMhere and 
ttie cat has almosT recovered. I 
think he must have mistakan the 
mains lead from IN* computer 
for a snake whan h« bit it. Still 
apan from staying at least ten 
feet from the machine and a ten- 
dency for his fur lo curl, he 
eeema to be OK. 

Remember Jim? He wrote his 
own computer program to work 
out his tax returns, a very clever 
bit of programming. Unfor- 
tunately, a powar ftuQtu^tion 
caused the thing to add a few 
noughts to the final total. As he 
couldn't pay £53,899 00 Her 
Majesty s inspectors ware not 
impfess«id. Anvway he*s onlv 
got another 8 months to do and 
with lime off for good behaviour 
he should be ou^ soon. 

Dick continues to have bad 
luck. Ust lime I wrote I told you 
about how he had rigged up all 
his electrical equipment to his 
Spectrum and by using a voice 
recognition unit controlled his 
whfl'e home speech. The trou- 
ble was that it wasn't too ac- 
curate at recognising the words 
and when another voice was 
atso talking it really got confus- 
ed. There's something weird 
about holding a converisation 
with lights r TV, K©ttl6 and Other 
appliances flicking on and off. 
He eventually added a voice ac- 
tivated door lock Not only did 
the burglars take all his goods, 
but their conversation activated 
the video which has "Towering 
Infefno" ready to play. Dk:k 
reckons tha^t someone shouting 
FIRE activated the electric fire 
on which he'd left his last print- 
out. Stili, the fire brigade m^nag^ 
eci to sakvage th© computer and 
the tape recorder which had also 
bean activated. The police are 
getting suspects to say "We'll 
leeve that damned thing, they re 
twoa penny ' ' to get e voice print 
match. 

A bit of excitement recently: 
Spii Slime, the old punk singer 
with the Darned moved into the 
afea. He rounded up twenty 
vofunteers by threatening them 
with money, and on ihe count of 
three all had to press enter, there 
was always someone who 
mariaged to get out of time, and 
as the ^v^nirig wore on and the 
boQ^e wore down i he timing goi 
more and more inaccurate. He 
gave up eventually and designed 
a huge device which consisted 



of twenty pulleys and rope and 
weights suspended over each 
enter key He called me round lo 
see his f ir^t attempt. 

After loading in twenty pro- 
grams and setting RUN, he held 
the master rope and gently 
lowered the weights, /r wss km- 
mstfc] Twenty BEEPs all in 
perfect lime. Onty one note so 
far/Cn but ali at the same ttme, 
and now all he has to do is write 
the tune and program it. He also 
has to buy twenty more Spec- 
tryms as he was so e)tcited thai 
he let go of the rope and, 
y'know, those keyboards aren't 
very strong. 

Oh, by the way, EtW s just got 
divorced He has to pay a fair bit 
of maintenance and £500,00 
pounds to British Tetecom, it 
seems his modem malfunction- 
ed one day and failed to discon- 
nect his phone link He's not too 
unhappy though, he got custody 
of the ZX8 1 . 

So ) must go J hope you don t 
mind me telling you all about 
computers in my letters, I know 
you're not really interested, but 
all my computer friends only 
want to talk about THEtR 
business elsewhere when I meet 
them. 

Love Ray. 




Anniversary 



Well this issue marks the end of 
a full year sitting in the editor's 
chair. I've had problems I never 
dreamed of, been! rust rated end 
annoyed but over all I've en- 
joyed every minute. 

Thanks to alt of you who 
have written with praise. 
criticisms, problems or just to 
say hello, i do my best to reply 
but somethings take a while to 
find out, sometimes time is just 
not available and an answer may 
take a couple of weeks. 

I have met and introduce to 
you some characters who I find 



interesting (and judging from 
your mail do so many of you : I've 
written to and spoken to hun- 
dreds of people - readers and 
manufacturers — who have 
given me a great deal of help, 
arid my thanks goes to them 
also. 

I look forward into the riew 
year with excitement and en- 
thusiasm. I hope to continue my 
custody of YOUR magazine, ZX 
Compufmg, and promise to 
maintain my wholehearted 
dedication to producing a varied 
and comprehensive publication. 

And to each and every on^ of 
you, I wish a very happy Xnias 
— and 8 Sinc/aif new yeart 

Contributions 

We are always on the lookout 
for good programs and articles 
for future issues of ZX Com 
pusmg. and where better to look 
than to our own readers. If, 
when reading through the 
maga;Eine you think you can 
write programs as well, or better 
than^ our present contributors, 
then let's hear from you. 

All contributions are, o1 
course, paid for at very com- 
petitive rates. So if you've got 
your eye on a new ZX add-on or 
you'd just like (o supplement 
your pocket money, get writing! 
It is vital, though, that all the pro- 
grams you send us are totally 
originaL and not 'borrowed' or 
'adapted' from other ma gaiines 
Of books. {When Tim Hartnell 
was sitting in the Editor's chaiVp 
he even recieved 'original' con- 
tributions he himself had written 
for hb own books IJ 

Any kind of program 
^business, domestic^ educa- 
tional, or just fun) will be 
welcomed which use ZX BASIC 
in clever and efficient way^, or 
those which employ certain 
routines which can be re-used 
on other programs. 

program listings are vital, 
along with a cEear eKpla nation of 
how the program is Con- 
structed, what it do«s and what 
the user can expect to see once 
the program is RUN (a screen 
dump js pariicularly valuable in 
this respect f. When submitting 
Spectrum programs^ it is very 
important lo remember to 
enclose a cassette of the pro- 
gram as well as the listing, as 
this will allow us to check the 
program before publication. 
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In praise of the 

EP44 

Dear R^y, 

Just a nQt€ to share a discoverv . 
lhaveZX^l,TS-1500 (al6K 
ZXBl in 'Spectrum'" clothing ), 
and the TS'2068r a Spectrum 
wpth new keyboard a r^d addition 
fe&tums and ROM, After getting 
a Ta^word II word processor, I 
decided I wanted more than my 
2040 Timex printer. . (like the 
Alphacom 32 reviewed in ZX 
Computing). 

In the USA, a discount- priced 
printer in the $200 class will be 
a dot matrt^ without 
descenders. This is about the 
quality I get with the 2040 
printer and software to print up- 
per and lower case so it is not 
very exciting. The $300 class 
dot -mat fix has descenders but 
does not produce ''cor- 
respondence'' quality like the 
S600 on up primers. 

In reading about the stateof - 
the-itE dot matFJK printers I 
fourKl that they have 24x18 
dot pattern for letter resolution 
and use a thermal ribbon to burn 
the ink on the paper. The 11500 
Fujitsu is an example of this 
type. 

Now I have an EP 20 type- 
writer by EtfOtKer and it has the 
no descender, 5x7 dot 
mptrix. . . so) ignored the com- 
puter adaptable EP-22. When 
The new EP-4 A was announced I 
had heardit would be better, but 
assumed it would probably have 
descenders but wouldn't be 
"correspondence'' quality. BOY 
WAS (WRONG II I 
Bob Harvard 
California 



A different cursor 

Dear ZX Compoting, 
I have a tip for any program 
which uses INPUTs. It is that 
you can create your own cursor 
by defining the graphics 
charecter ^t USR '"a", and then 
POKEing 23617,166. Here is 
an example of how to use it: 



10 



20 
30 
40 



FOH N = TO 7^ READ A: 

POKE USH "A ' + N,A: 

NEXTN 

POKE 2 36 17. 166 

INPUT LINE AS 

PRINT A$ : GOTO 30 : DATA 

0. 36, 32. 32. 66, 126, 

124,0 



You do not have to lirrit yourself 
to the "a" character. You can 
use any UDG with a code that is 
divisible by 4 i.e. A,EJ,M,Q and 
U. To obtain these. POKE the 
system vsriabtewiihl 66. 168, 
170. 172. 174 and 176 
respectively. You can also use 
C;GrKpO and S, but as soon as a 
key is pressed the cursor wili 
change back to the character 
with a code of two less I hope 
this will be of use and interest to 
your readers. 
Yours faithfully, 
Stephen Jennings (age 1 5) 

Dtff eretit decimals 

Dear ZX CpfTjpatf'ng 
Spectrum users w hof fnd it tiring 
to have to press both the shift 
symbol and letter M keys every 
time they want to key in the 
decimal point when ei^tenng 
numerJc data, will find this 
Subroutine he^pfyl 



1 REM PRESS KEY M FOR DECEMAL POlPtfT 
20 INPUT LINEAR 
30 GO SUB 1000 


VOOO FOR J = t TO LEN A* 
1010 »FA$U] = "M"ORA*UJ = 
1020 NEXT J 
1030 Lrr A VALA« 
1 1040 RETURN 


"m"THENLFrA$UI = "." 


Listing for Diffwvnt Oodmak 





The user woutd enter letter "M" 
in place of decimal point 
legardiess of whether ihe com- 
puter is in C or L mode, in line 20 , 
LINE suppresses the string 
quotes and tine 1030 converts 
the string variable to a numeric ^ 
Yours sincerely, 
Douglas Marko Yobe 
Zimbabwe 



Not logical 



Dear ZX Compufmg. 
Re 'Logical Expressions" article 
in the August ^ptembr issue, 
there are e few interesting 
points that I would like to men- 
tion. Firstly, in some of the ex- 
amples given, I think that the use 
of logical eKpressions is not 
always advantageous. For est 
ample in Figure 1 where LET 
L = {A>B) is suggested. I often 
find that the expression LET 
L=SGN(A.B} is more useful 
since this also accounts for 
A = B. w hicb the former doesn't 
givingA>B,L=1 ;A = B,L-0: 
A<B,L=-1* 



Secondty, logical expres- 
sions and their deriv^etives can 
often lead to very abstract func- 
tions Bnd can thereafter be dif- 
ficult to decipher when search- 
ing for bugs, etc. So it is better 
that the program tines are writ- 
ten out in full Without complex 
Jog re p and only when you are 
completely satisfied with your 
work, then you can go through 
the program substituting the 
relevant lines. Having said this, 
there are a few further simpfify- 
infi abstractions that can be 
noted from Che article: (i) ex- 
change Hne 310 for, 

310 LET X^X + tlNK€Y$ = 
'*e"ANDX = 30|-llNKEY$ ^ 
-B' ANDX-0 

Ithi-s taites less memory using 
ANOs instead of multipliersL Ni} 
exchange line 220 for^ 

220 PRirrr CHR$ (27 + 1 2B » 

NOTAI 

which gives the same effect, ie. 




ZX COMPUTING DECiMBERJANUARV 193 5 



WELCOME 



I 



>f A = th«n 128 will b^ added 
to the 27, W A^O then 128 
won't b€ added to ihe 27 . (iii} 
develop line 2 BO as follows. 



250 LETQ 



LI 4 



U + 



= 21 * 11 

(&1)# L 

= {21-21 # 

(a# L L} 

- 21 22* L + 

Q#L 

-21 + L«(a22| 

(much shorter Than 

theoriflj 



ProfTi this, a simple lesson 
mav be teamed: wherever logic 
expressions are not used, rarely 
need a vanable appea-r in ih^ 
same line twice, (ae L did in the 
original}. 

Lastly; a few odditions : livl lo 
simulate XOR (or EOR), used. 

ABS(P«)Tx - NOTyl 

w here ^ and y are logical expres- 
sions This expression wil) equal 
1 wheneitherxis trueorwheny 
b true, but wh^n both are true 
Of neither are true, 

{vK The use of Che double 
negative, ie ^ NOT NOT x , to con- 
vert any number to a 1 or . ( fn- 
cWifitally Chfe is the same as 
SGN ABS X snd ASS SGN X. 
useful inside logic combine- 
lions) is shorter than (XM) ). 

(vi), Note the prionicy ratings 
of the three main functions, 
AND 3, OR 2. NOT 4, Csee 
P. 1 5 S in the Spectrum menuall . 

Although i suspect that some 
Of these were Ofiainally 
deliberate for the sake of 
urKterstandabilFtv, 1 hope this 
letter has been helpful. 
Yours faithfully. 



Stephen £. Smith 



printer, which exptsins why I 
have sent you two copies of the 
same letter. 

The Tandy paper is about 
%. inch narrower, but ll runs 
perfectly, 
James D. Giimour 

TTiflfiAs JBm&s j/iJ ff// the oth&r 
resd&rs whoWe s&nt m» tt^is jtf- 
vfce, i'm OK with Sp&ctrufn 
/htJngs. ft's /osr the 2X8 f ones. 
HQyve¥^r fWe tri^d using this 
combination fof one or two 
progs, m tNs issue, Htsee v/hat 
The response isf ~ Ray. 




Tandy paper 

Dears Sirs, 

I had been looking for a cheap 
end reasonable PRINTER, and I 
bought an ALPHACOM 32 after 
reading your favourable review 
of it inZJf Computsng Feb-Warch 
issue, Ray Elder sejd. correcity, 
that the islue print didn't copy 
we^l enough for the magazine. 

IriitiaMy, I had some difficulty 
getting the correct paper, and 
tried a roll of the paper the local 
TANDY shop had for their TP-1 




Faiter shuffling 

Dear ZX Computing 
In Bertil Forss' i meres ting Bridge 
program {Aug Sept 1 9 84 ) the 4 
hands are chosen by simulating 
the real -life method of s huff I- 
ing^eaiing/^orting. A routine 
for doing this in a completely dif- 
ferent way is given below; no 
sorting is needed, and the 
routine tskes about half the time 
of Forss' routine. 

P$ represents the pack in 
order: AStpadesH. KS. QS...., 
2 Clubs. To choose the 1st 
hand. AS is considered and is. or 
IS notp picked for the 1 siharvd — 
wrth the right probability; than 
KS is consHdered and so on until 
1 3 cards have been picked: 
depending on the random 
choice r the search coukJ go as 
far as 2 C . Then the 2 nd and 3 rd 
hands are picked in the same 
way. beginning with the highest 
card of the 3 9 or 2 6 cards left in 
the pack, finally, the 4 th hand is 
the 13 cards left. The array 
HS (4 , 1 3 ) stores the 4 hands. 

The right probability is 
achieved by Line 130, where N 
is the number of cards stiU to be 
picked for the current hand, and 
Q i£ the number of cards still to 
be considered in the residual 
pack, Thus, to begin with. 
= 51 and N = 13; if P»n) ^ 
picked, then P$ (2 1 is considered 
with Q=S1 and N= 12; but if 
P$ (1 ) is not picked, then 
Q = & 1 , as before, but N remains 
at 1 3 . The 2 nd hand begins with 
Q =39 , N = 1 3 and !he3rdhand 
withQ = 26.N-13. 

1 REM PICKING 4 BRIDGE 
HANDS 



10 


DIM P» 152} 


20 


DIM H$ {4 ,13 J 


30 


FOHN^I T0G2 


40 


LETP»(N)-CHR* 




(62 N) 


60 


NEXTN 


60 


FOHM=1 TO 3 


70 


LET OS ="" 


80 


LTTC^O 


3D 


LETQ = 13*(5'M) + 1 


100 


FOR N = 1 3 TO 1 STEP 

-1 

LETC=C+1 


110 


120 


LETa=Q-1 


130 


IFRND#a =NTHEN 




GOTO 110 


140 


LETQ$=Q5 + P9ta 


160 


LET w * p» tro C - 1 1 




+ P«(C + 1 TO) 


160 


LET C = C-1 


170 


NEXTN 


180 


LETH$(M) = Q» 


190 


NEXTM 


200 


Lrr H* (4 J = P» 


Yours Sinceraly 


W E ThofTwofi 


A readable 


renumber 



Dear Sir, 

Re:RENUM Aug /Sept 1984. 
I read with interest the above 
short article J encJose a listing of 
my own renumber routine which 
t have bean using for some time 
and w hich is shorter and. I think, 
easier to understand than 
' flenum* . 

A short Basic program can easify 
be devised to enter the line 
number to be assigned first on 
renumbering, poking the low 
byte to 1 G 5 1 5 and the high byte 
to 1 6 5 1 6 ^ The increment steps 
can be altered by poking a value 
to 1 6524. Start the program by 
HandUSR 16514, 
Vours sincerely, 
John Schof ieJd 



corrections for 
Oct/Nov 

Just two Itsy-bitsy' . minis cute, 
minor and relatively insignif icai^t 
(Gef on With it - fdJ errors tQ 
report for the Oc- 
tobec /TJovem be r i^sue . David 
Webber's 'Equations' program 
from the 1 K Correal of that issue 
(page 130!^ contained an error ir) 
line 3 . This line reads: 

3 LETM ^0 

whereas it should have read: 

3 LETN - 

The COMPAC program 
whioh appeared in the Oc- 
toberMovember issue, also con- 
tained a couple of bugs. Firstly, 
the trigger characters have 
disappeared from the last tine ie 
there should be a line of thirty- 
two grphic shift sixes (CHRS 
131} after the fettering in line 
9999. Without these, the top 
tunnels wilt not work jatthough 
the bottom and side t unreels are 
OKt. 

Second (y, in the he jc- loader 
there should be five REM lines, 
as specified in the text, and the 
last line of the hen -dump is un- 
necessarv but harmless. 

After the customizing 
heading, as described in the 
teitt, A = 1 36 shoukJ read K = 
1 3 6 , and in the next paragraph 
there should be a 'less than' 
symbol before the number four. 

The error in lime 9999 can be 
taken as f urrher proof that Mur- 
phy's Law actually works ie, 
having purposely labelled it with 
this tine is ESSENTIAL\ it was 
almost certainly the only tine out 
of the main program to get nob- 
bled) 



4082 010000 


LDBC.OOOO 


set BC to first n«w line 
number required 


217040 


LOHL407D 


set HL to start ol Basic area 


40B8 79 


LDAX 


get low byte of tine number 


C60A 


ADDA.OA 


increment it 


4F 


LDC.A 


»tore it back 


78 


LDA,B 


gat h\Qh byte of line number 


CEOO 


ADCA^OO 


add in anv carry bit 


47 


LD B.A 


store it back 


70 


L0(HLI,B 


poke new line number 


23 


INCHL 




71 


LOiHU, C 




23 


INCH! 




5e 


LDE.IHL) 


gat line lengfth 


23 


INCHL 




56 


LDD.tHU 




19 


ADO HL,Oe 


find end of line 


23 


INC HI 


find start of next line 


' 78 


LOA,{HD 


see if the character there ts 


Fe76 


CP76 


a nawline character — fs so 
then 


ce 


RETZ 


start of Display f ite reached 
so ail done 


laea 


JR4088 


6lse loop around fof next 
line 


Jbtm SctioRaid's 


n/iumtwr nM/£vM 





ie 
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Sports simulations 
thatleave 
the rest 
standing 



Cas&ette & map/chart £9,^^ 
48k SPECTRUM COMMODORE 64 



HUtQIbbq* 



dm«4 i« ilukh fJu min 



3? r^ ^^^ 







^{SHi^r^ 





P|^-i 



.i ji 1 ^ ' t 



r 




Bii^l: 5trt*k Kill 



■ 





Ltil, 92 noet Street UmdMiJIOtYliHI 



Telephone 
01-353-6482 



irama croalod bv Five Ways Softwor* Ltd. 



ZX81 GAME 




Bowling 



The last time I went 
bowling I got my finger 
stuck in a hole! no chance 
of that with John Wilson's 
game. 



3DZX81 bowlingisanexc^Uent 
simulation of d Ten Pin boiling 
«l(eV' wilh a good porspeciive 
view, Your SpecTrjm even 
keeps score and puis a stop to 
ctieatingi 

\Mien fun, th« program s«t3 
up a 3d representation of the 
bowling alley with the frame in- 
dicator and a flashing "spin fsc- 
tor". The ball's Uajectorv is 
determined by the spin factor, a 
' + ' factor will give the ball a 
curve to the right, a ' - ' factor 
will curve left and a zero factor 
causes the ball to run straight 
down the aMey. 

Vour score sheet is shown at 
the bottorr of the screen and is 



automatically fHled in as the 
game progresses. Strikes and 
spares are correctly identified 
and repreeented by x and f 
respectively, 

To control your ball use the 
keys 5 and 8 to position it across 
the alley and then press B to 
release itj trying to catch the 
spin factor at the required ' +'. 
'o' or ' - ' position. This is where 
the skill comes inf 

Once you have entered and 
de-bugged the game. SAVE it by 
using GOTO 1410 and it will 
than RUN automatically on re 
loading. y"*^ 

This striking game will HOJf^*^^y}. 
spare you anv frustration! «^ \ 



30 LET F-0 

40 GOSUE 1350 

50 LET H=10 

60 LET N=l 

70 GDSUB 1 L0 

SB IF F>8 THEN 

90 BOTQ 290 
100 REM *«NEW FRAME*# 
110 FOR Z=l TO 25 
120 NEXT Z 
130 IF F029 THEN PRINT 



LET F=F+1 



AT 



'FRAME 



INT <(F+4)/3) 




140 
150 
160 
170 
180 
R$ 10 
190 PRINT 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 



AT 0,12s 
TAB 12|" 
TAB 13j '■ 
TAB 14;" 
TAB 14;CHR« 10;"!"; CM 



200 
210 
220 

B; "f 
230 

9+B; ' 
240 
250 
260 
270 



TAB 
LET B=l 
FOR A=5 TQ 
PRINT AT A, 



15; "»■■ 



17 STEP 
11-B; " r 



2 
;TAB 



19+ 



PRINT AT A+1,11"B; "I "jTAB 1 
I" 
LET e=B+l 

NEXT A 

IF F=29 THEN GOTO 1390 

RETURN 



280 REM 
••AIMS BALL** 
290 PRINT AT 18, B; 
300 GOSUB S60 

310 IF INKEY*="" THEN BOTQ 300 
320 LET D=B-(INKEy*=*"5"> + tINKEV 

330 IF D<5 THEN LET D»5 
340 IF D>25 THEN LET D=25 
350 PRINT AT 18, B; " " 
360 LET B=D 

370 GOTO 290 
380 LET N=l 

390 HEt^ •♦BOWLS BALL** 
400 FOR C=slB TO 1 STEP -1 
410 IF C=I3 THEN LET B=B+S 
420 PRINT AT C,B; "0" 
430 PRINT AT C,B; " " 
440 IF C^5 AND B=15 THEN GDTQ 6 
80 



12 
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450 
B=16 

460 
B=17 
470 
460 
130 
490 
500 
51B 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
6B0 
690 
700 
710 
720 
730 
740 
750 
760 
770 
7B0 
790 
800 
310 
820 
630 
840 
850 
B60 
B70 
880 
890 
900 
910 
720 
930 
940 
950 
960 
970 
980 
990 
1000 



IF C=4 AND S=14 OR C=4 AND 

THEN GOTO 010 

IF C~3 AND B=13 OR C*3 AND 

THEN BQTO 980 

NEXT C 

IF e-12 OR B«ie THEN GOTO 1 

LET F«F-H 

PRINT AT 20,F;0 

IF N=2 THEN GOTO 50 

LET H-10-H 

LET N=2 

GOTO 290 

REM ♦♦SPIN FACTOR** 

PRINT AT 3,25|"- " 

PRINT AT 1,21; "SPIN FACTOR" 

LET S=-i 

IF INKEY*="B'* THEN GOTO 400 

PRINT AT 3,25;" -•■" 

LET S==l 

IF iNKEY**"B" THEN GOTO 400 
PRINT AT 3,25; " " . 
LET S=0 

IF INKEY*="B" THEN GOTO 400 

RETURN 

REM »»REMOVES PINS HIT»* 

PRINT AT 0,12i" 

PRINT AT 1,12; •» 

PRINT AT 2,13; " 

PRINT AT 3,13;" 

PRINT AT 4,l4f' " 

PRINT AT 5,15; " " 

LET F=F+1 

IF N=i THEN GOTO 780 

PRINT AT 20, F;"/" 

GOTO 50 

PRINT AT 20, F|" X" 

LET F-F+1 

GOTO 50 

IF 8=16 THEN GOTO B70 

PRINT AT 0,12; " 

PRINT AT l,l2j" " 

PRINT AT 2,13; " 

PRINT AT 3,14;" " 

GOTO 910 

PRINT AT 0,14; " 

PR I NT AT 1 , 1 4 ; " " 

PRINT AT 2,15;*' 

PRINT AT 3,16; " " 

LET F=F+1 

IF N=2 THEN LET H=10-H 

GOSUB 1220 

PRINT AT 20,F;H 

IF N=2 THEN GOTO 50 

LET N=2 

GOTO 290 

IF B=17 THEN BDTQ 1030 

PRINT AT 0,12; " 

PRINT AT I, L2; " 



1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

I 160 

1170 

I 180 

1190 

1200 

1210 

1220 

6397 

1230 

1240 

1 

1250 

1260 

1270 

1 

1280 

1290 

1300 

1 

1310 

1320 



PRINT AT 2, 13; " " 

GOTO 1060 

PRINT AT 0,16; " 

PRINT AT 1,16;" 

PRINT AT 2,17; " " 

IF N=2 THEN LET H=10-H 

GOSUB 1220 

LET F=F+1 

PRINT AT 20,F;H 

IF N-2 THEN GOTO 50 

LET N=2 

GOTO 290 

PRINT AT 0,B; " " 

IF N-2 THEN LET H=10-H 

GOSUB 1220 

LET F=F+1 

PRINT AT 20,F;H 

IF N=2 THEN GOTO 50 

LET N=2 

GOTO 290 

REM •♦COUNTS PINS HIT" 

LET P^PEEK 16396+256^PEEK 1 



FOR G=P+13 TO P+19 
IF PEEK GssiaO THEN 

NEXT G 

FOR G=P+47 TO P+51 

IF PEEK G=180 THEN 

NEXT G 

FOR G=P+B1 TO P+S3 

IF PEEK G-180 THEN 



I 



LET H-H- 



LET H=H- 



LET H=H- 



NEXT B 

IF PEEK 
T H=H-1 
1330 RETURN 

1340 REM ♦♦PRINTS SCORE 
1350 PRINT AT 19,0; "^_ 



(P+115>=180 THEN LE 



SHEET** 



1360 PRINT AT 21 ,0; 



,"+CHRS 4 



1370 PRINT AT 

I I I I I 

1380 RETURN 
1390 PRINT AT 



^^""+CHR* 
20,0; "I I 
I I" 



I I 



17,10; "END OF GAME 



1400 FDR Z=l TO 100 

1410 NEXT Z 

1420 CLS 

1430 PRINT AT 10,2; "PRESS ANY KE 

Y TO PLAY AGAIN" 

1440 IF INKEY«="" THEN GOTO 1440 



1450 CLS 
1460 GOTO 
1470 SAVE 
1480 RUN 



30 
"3D 



BOMLINB'* 
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Death pit takes you deep down 
4o a tangled labyrinth of dank tunnels. 
Struggle through spider infested corridors, 
past bats and mutant life forms. 
Dig through the rockfalls 
(you remembered a spade?) 
and bravely plunge into the dark water 
of flooded caverns. 

The tension grips, 

your pit light fades 

and before you waits the Guardian. 

After this last gruesome trial 

will you still have strength enough 

to return? 







aeaaol 




screen shots from Spectrum 48' 



Sounds tricky? -well itis. . 
told you half of it 



and we haven't 



DEATH PIT -another high quality machine-code 
game fromDu rail. 

Available now from most retail outlets for the - 
48K Spectrum, BBC, Commodore 64, and Amstrad 



DURELLsales dept Castle Lodge, 

Castle Green, Taunton, Somerset TA1 4AB 



^N^j; 





.ff% 





res 



SPECTRUM CAME 





Defend your city from the bombers — 

the task set by w Simister of 

Haverfordwest 





T ^ 

Written for the 16M&K 
Spectfum, ihis program shows 
an extensive use of USR 
graphics. These help lo fill the 
screen, and make for a full and 
colourful game. The game \s set 
during the second world war, 
when so many cities were 
bombed- Vogr city is defended 
by a balloon barrage, and by 
enti-airc rah guns. 

You are in charge of one gun 
batteiy, and have 40 shots; fir- 



ing with '*f" when a bomber is 
overhead. Each strike is shown 
by an eKplos^on of the bomber, 
and it disappears. Whdn you 
have used 5 shots a bomb lands 
on tf>6 city, and a building starts 
to burn. After another 1 shots 
e second bomb lands, and 
another after a further 1 shots. 
It is your aim to shoot down all 
thte bombers before too many 
bombs land. 




1 REM »»*»*#iHHHH 

fUnder 1 i n«d characters# 
V^re er>ter«d In # 

ffGRAPHICS node. « 

» » !-«-» i tMUMMIM i lMll l lUMMll 
BORDER 3: PAPER 5: INK l: C 



15 
LS 

750 REM Euild City 

55 PRINT AT 12,0t'll': PRINT A 
T 13.0) -^.1 ■■: PRINT AT 13,3 
0;-H': PRINT AT 14p0| '^^^^ ■■- 
: PRINT AT 14,27;*' I ^M' 

^S PRINT AT 15,0t -B^^^^^U I 
. ■; PRINT AT lS,25t 'J 

69 PRINT AT 16,0J"I 

120 FOR K-0 TO 7: READ yS POKE 
USR ■S"*^x,y: NEXT * 

125 FOi% p=0 TO 7: READ q: POKE 
USR "H-frp.q: NEXT p 

i3£r DATA 176,142,113,77,178,142 
, 113,77,91,204,85,83, 170,170,31, 
204 



135 PRINT AT 17, 01 -QfjgK&SbfitiQbtl 

140 PRINT AT ie,0i -HgHsygstjSQfibJ 

145 PRINT AT 19,0| - fidDfidSSaSOdfi 

QSEtiSdd dSSdSHatida' 

150 PRINT AT 20,0r-dSdSSti'SUSt!tl8 

dSdscaedsdHSHSHssdSd- 

155 PRINT AT 21 , 01 - SdfiddSdfifid&b 
SHHgdQM55H5HgHH2dSdS' 

300 REM Gun firing 

TO 7: READ y: POKE 
NEXT X 

TO 7: READ f): POKE 
NEXT p 

315 DATA 24,24,24,24,24,24,24,2 
A , 24, 60, 60, 253, 253, 60, 60, 60 

320 PRINT AT 18,201 INK 01 'C': 
PRINT AT 19,201 INK 01 "E' 

329 PRINT AT 19,191 INK 01*1": 
PRINT AT 19,211 INK 01 'I' 



305 FOR x-0 

USR 'O-tXpy: 
310 FOR p=0 
USR "E'+p^q: 





1 



!:t t, 






r 1 



SPECTRUM CAME 




330 FOR x-0 TO 7! READ y; POKE 
USR -M-tK.y: NEXT X 

335 FOR p*0 TO 7: READ q: POKE 
USR 'ti*+p,q: KEXT p 

340 DATA 0, 193^239,127, 127pl27p 
239,193,0,240,292,254,259,254,25 
2,240 

345 PRINT AT 6,4f INK IfQIJ': P 
RINT AT 6,22) INK ll'QtJ*: PRINT 
AT 7,161 INK lI'Qtd*: PRINT AT B, 
91 INK l|*!1!:j*: PRINT AT 0,28| IN 
K 1 1 ■ tJN- 

350 INK 11 PLOT 96,96: ORAy -16 
,64: PLOT 96,46: DRAU -16,96: PL 
OT 152,44: DRAW -16,69; PLOT 200 
,44: DRAW -16,76: PLOT Z44»56: D 
RAW -12,48 

400 REM Boi«b*r« 

403 FOR x^0 TO 7: READ y 

410 POKE USR •B"+x,yi NEXT x 

415 DATA 0,0,16,33,255,124,32,6 
4 

420 FOR it"0 TO 7: READ y 

425 POKE USR '§'+«,>: NEXT X 

430 DATA 16,33,255, 124f32, 64,0, 


500 LET S<:oreo0 

505 FOR G-1 TO 20: BEEP .008,01 

NEXT 6 

510 LET Shot5-40 

515 FOR H=50 TO 20 STEP -21 BEE 
P .008,H: NEXT H 

520 LET A«»'6 en 6 9 6 Q 

6 9 6 8 6- 

525 LET B«-A« 

530 LET AcrD9a-21 

533 FOR R-=0 TO 7: READ S: POKE 
USR 'Q'+RiS: NEXT R 

540 DATA 36,165,165,90,189,153, 
255 , 23S 






1' 




t 1 






§f *^^*J Jlt*mM 













jsm 






%■ 



'')>•! 



545 PRINT AT 5,0* INK 0lA*tAT 4 
,0;BCtAT 3,01 B«C3 TO ><i>B«tl TO 
2): BEEP .008,5S-ShOtS 
550 FOR H=16 TO 6 STEP -1 
555 IF INKEY»"*** THEN PRINT A 
T H,20| INK 0|"*"I PRINT AT H,20 
(■ "i NEXT H: let Shot»-Shot»-l 

960 IF INK^Y«»-4- AND A«(AcrOS» 
J*' 8' OR INKEV*--f" AND AfttAcros 
Sl«'g- THEN PRINT AT 5,20} BRIO 
HT It PAPER 7| PLASH II INK 21"* 
■: LET Shots-Stiot*-!: BEEP .05,8 
hots; LET Scare>Scor«+25: BEEP . 
09,50-Shots: LET A«l Ac:rosm^-" - 

56S IF INKEY*-'f* AND B«tAcros» 
}«'e* OR iNKEYC-'f" AND B«(Acras 
»)-■«■ THEN PRINT AT 4,20f BRIG 
HT II PAPER 7i FLASH 11 INK ZJ •* 
*: LET Shot6>=Shots-l: BEEP .05,6 
hat&: LET ScoreBSc:or« + 50: BEEP . 
05,S0-ShQt3: LET B«t Across)*'" * 

570 PRINT AT 21,01 INK 0i TNUER 
SE li "Score: '} FLASH ltScor«| 
FLASH 01 •: Shots Left; '| FLASH 
1 1 Shot?; FLASH 0J' 
975 IF Shots Left<>35 THEN PRI 
NT AT 12, 0t BRIGHT 1| PAPER 7 J F 
LASH 1$ INK Si-SOQ": PRINT AT 12 
,0i" ': PRINT AT 13,0; BRIGHT 
II PAPER 7» FLASH 1) INK Zl-QSQ* 
: PRINT AT 13,0* • •; PRINT AT 
14,01 BRIGHT l; PAPER 21 FLASH 1 
J INK 7t -OOO* 

580 IF Shot» L«4t<-25 THEN PRI 
NT AT 15,81 BRIGHT 1| PAPER 7 I F 
LASH II INK 2|*QCQ'; PRINT AT IS 
t8l' *: PRINT AT 16,81 BRIGHT 
II PAPER 71 FLASH 1| INK 2|'fiSQ" 
': PRINT AT 14,81' " 

585 IF Shots L*ft<-i5 THEN PRI 
NT AT 15,261 BRIGHT It PAPER 71 
FLASH i; INK 2V'OQ': PRIHT AT 13 
,26l» •: PRINT AT 16,261 BRIGHT 
1; PAPER 7i FLASH li INK 21 ■S2' 
i PRINT AT i4,27i • " 

590 IF ShQtB< 1 THEN PRINT AT 1 
0,31 'THAT'S THE END OF THE GAME' 

: STOP 

595 LET A*=A«(2 TO )^A*C1) 
600 LET B«=B«(3 TO l+A«(l TO 2 



3 



605 GO TO 545 



■ 7. m, 







NOW THERE ARE 

HIRES PROGRAMS FOR -* 
THE 16K ZX-81 





FORTY NINER 









In 1849 the Gr^at American Gold Rush started. Almosi everyone who could sold 
up everything and dashed to the west coast to took for this precious mefal -* 
including you! 

You must excavate this precious metdl - but can you survive ihe giant rat^ and 
that wcioLi^ Gremlin which will come to infest your miiM?? Can you trick thu 
snakes Into leaving their comfortahle nests and destroy the rats for you? Qin yoii 
keep the Gremlin at hay? 

Riches await yoy - but so do the hazards! 



ROCKET MAN 



Gel rich qukk by collecting Diamonds thai are simply lying there waiting for yout 

Oh ... I forgol to mention that ther^ are one or two prd>lems! 

There is an eHpanse of shark infested water between you and the Diamonds and 
a strange breed of Bubble that seems hell bent on §eet]ng you in il! Sorriehow 
you must cross it ... . 

You have a Rocket Pack to hc4p you {a Viihure on higher levels) byt you must 
rush around the platfonns and ladders cotletting cans o( hie! |legs of famb with 
the Vulture) and cursing that weird Bubble. Once you have enough fuel tt>en it's 
Chocks Away! 

Oh ... but don*t mn out of fuel on the way - otherwise it*s . . . SPLASH! 







7 J^fc*>f 




Z-XTRICATOR 

A long time aga fn a galaxy far, far, away a tenrible war took place between two 
hostile races. Any prisoners taken could not expect to live very Jong in the hands 
of their captors. Their only hope lay wilh a group of valiant waniors - the 
XTRICATDRS - whose ta^k it was to rescue fellow beings from the alien planet's 
surface. You are about to take on the role of $iK:h a warrior .... 



Pl^aitp Kf^nd nve- 



QTV 



TOTAL AMOUNT 



FORTV NINFR £5.9S 






ROCKET MAN ES.95 






Z-XTRtCATOR £595 







TOTAL 



Of"*'.'!! 



I 

J Available from alt good computer shops or send 
j cheque/P,0, for £5.95 {inc. P&P) to: 

I Software Farm, 

I FREEPOST {No stamp required) (BS3658), 

1 BS8 2YY. 



Soriware Farmn 155 Whtteladle^ Road. Clifton, Biislnl BS8 2RF. 
THFphani> [0272) 73Mt], Tr]«>R 44474Z AFHADV G 



SPECTRUM CAME 
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Now the festiy? season \% n^ar. 
everywhere you go people are 
humming, whistling, or even 
singing Chnstmas carote. But 
how quickly do you recognise 
the tune? Here's your chance to 
find Out, After an elaborate 
animated and entertaining titled 
sequence (during which', 
numerous variables are set bo J 
don't try to mtas ii ouil) the 
machine will pioy a carol, using |^ 
its much in align ad but quite af 
fee live BEEP^ All you have to do ? 
is ra cognisa the tune and press ; 
The eppropriatfl key. Easy? Not a ;, 
lot I Hare's ihe caich. The tune 
won' t start playing at the begin- 
ning I 

Low scores are bast as thef.' 
longer you take, the more 
penalties you collect. But don't 
make a mistake - that s an ex- 
tra 15 points ' 



Typino In 



The pfogrem makes use of the 
PRINT routine in machine code 
f rom your ' ' H oriions' ' tape so to 
begin. LOAD "wall" from side 
B. When the program t>eginSr 
BREAK, than NEW it. (Don t 
panic) The bytes you want ere 
faf@ above RAMTOP.) Now 
type in and RUN the line 
given below, ENTERing 
the number from 
TABLE A. reading 
across the lines. 
1 1 i 1 1 1 1 i I 



I i i ■ ■ I 



Thi$ sets up the user- 
defined graphics: 

FOIl f = USR '*•" 
"u" + 7: INPLTT 
NEXTf 



' TO USfi 
POKEti 



Now you ere ready to type in the 
main program, but PLEASE read 
The notes which follow first! 

The capital letters within 
quotes in lines 3, 9. 50. 110, 
130, 1 70,349 &36a are user- 
defined graphites and must to 
entered in G Mode. 

Soma strrng variables are 
daclared with colour control 
codes. ENTER these as foliows: 

Una 9, starling after LET 
x$ =: " is entered as E 
MODE/CAPS SHIFT 4 /G 
MODE.1'1 MOOE.CAPS SHIFT 
2/G MODE/J;t MODEiCAPS 
SHIFT 4/G MODE/H/"/ : 
/LET/y/S ^/"/G MODE/H/E 
MODE/CAPS SHIFT 2/G 
MODE/J/E MODE.CAPS SHIFT 
4/G MOOE/l/E MODE/CAPS 
SHIFTO 

Line 349. starting after LET 
a9 == Is entered first as £ MODE 
6. Now enter the following se- 
quence four times: E 
MODECAPS SHIFTHQ MODE 
R P.-E MODE/CAPS SHIFT 3« 
MODE K/. 

End with £ MODE/CAPS 
SHIFT 2/G MODE H P/ 
'V:/LET/by?/=/'/G MODE/J^l 
MODE/ CAPS SHIFT 4/G 
MODE/ir'/;/LET/c/S/-/'/G 
MODE/H/E MODE/CAPS 
SHIFTS 2« MOOe/J/E MODE 
7 /E MODECAPS SHIFTO 

In the above iir^s don^t type 
in the / signs. They are just there 
as spacers to separate the key 
presses. 

SAVE aH the parts of the pro- 
gram using SAVE "CArt>l" UNE 
939i: SAVE"Cg" CODE USR 
"aM6a: SAVE "cc'" CODC 
32256.300 

VERIFY with VERIFY* '': 
VfHTlFY r" COD£: VERIRT 

CODE 



^ * 



* 




SPECTRUM GAME 



Whari you LOAD the pro- 
grarri back in from tape the main 
program will auiorun and LOAD 
in the graphics and machine 
code before it starts. If you want 
to try it $traighi «w^y ju^t use 
RUN ENTER. 

interesting points 

Rethar than go through the pro- 
gram line by line I will highiight 
certain areas which mav be of in- 
terest to readers to use in their 
Owr> programs, 

Rrstly the problem of a 1 6 K 
Spectrum havirig only about 9 K 
of useable RAM. To fit the pro- 
grem in a number of "tricks' ' 
have been used. Holding the 
graphics and machine code 
separately, rtot as DATA within 
the program is a useful space- 
saver. Another good saver is 
declaring variables for often 
used numtsers eg LET ji = .1 . 
These csn bs shortened even 
more e .g. LET o - NOT Pt (NOT 
any r^umber i$ 0) or LET 
q = VAL'1 5" . VAL can be used 
for any number within the pro- 
gram but it should be 
remembered that all these 
space -savers slow down the 
program. The golden rule is use 
real numbers where you want 
speed, end variabies where it 
doesn't matter. Two other 
points. If you declare variables 
earty the program finds them 
fester, and variable letters 
(names are ' 'eKpen&ive" ) can be 
reused with ditferent values. 

Now some specific points. 

Line 1 — This is needed to 
jump over the subroutines in 
lines 2 to 5. These subroutines 
ar put here at the beginning so 
that they can be found quickly 
by the machine. 

Utm 2 - This subroutine is 
used to ''scroll" thestringset in 
line 170. The string consists of a 
line of spaces [zS L Ihe Father 
Christmas graphics (t$ j and the 
mes s age ( m$ L V a na ble i sets i n - 
verse and j is the PRINT row. 
When called the subroutine 
slices The string into a length of 
32 characters, starting at the 
left, and moving one to the right 
each Iqqp This produces the 
right -to- left scrolling effect. 

IMeS - Thi^s is called within 
a loop from line 900, where z is 
set to . It produces th« flashing 
stars around the score. The ap- 
parently illogical LET i~li^O] 
is in fact a use of the machines 
logic I If 2 does equal zero then 
the statement within brackets is 
true. In logic terms thiis equais 1 . 
so z = 1. The next tie the 
subroutine is called z - 1 so the 
bracketed statement is fatse- 
This is returned as D, the new 
vaJue for z. This "toggle" effect 



repeats itself. The value of i )9 
used in the PRINT statement in 
another logical statements, 1 rf 
true or D if false is added to INK 1 
to give red or blue ink. 

Ufie 5 — This sets up and 
calls the "Horizons'' PRINT 
routine. Various values have to 
be POKEd in first, xk is pixels 
a cross r yv '^ pixels down, xs is 
letter height magnrfic&tion fac- 
tor, ys is letter width factor and 
p* is the string to be PRiNTed . If 
you want to know more about 
this routine WATCH THIS 
SPACEI There's an article in 
preparation. 

UneaS fir 50 - PRfNTs the 
starry sky and the main tftle in 
"Gothic ' script 

Line 90 - Assigns the 
variables for the music DATA 
This saves a lot of space in these 
lines 1 1000 -5 500 L 

Line 100 ~ Inverts the 
screen by PfllNTing a Ime of 32 
spaces 22 times down the 
screen. As OVER 1 is used 
nothing but INVERSE or later 
PAPER is altered. (INK or FLASH 
or BRIGHT would work just as 
well.) 

Llnoa 110 & 130 - 
Demonstrates the use of anima- 
tion and sound together. Note 
t he variables in the DATA line ^ A 
great space saver, but not allow- 
ed on most computers. Aren't 
we iuckyl 

Une 175 - VALing the 
strings m the DATA lines is 
another way to saving bytes. 

Line 349 — This line, 
awkward though it is to enter 
saves a good deai of space 

Lbie 360 — Produces the 
festive border to the score. 

Line 9 00 - A number of in- 
teresting points here- (The 
flashing stars US* subroutine 3 
already described. Mote the use 
of #0 to PRINT on row 23. The 
values for note length {x Gf y S are 
set first, then used in the DATA 
lines to save space. ( Afso w hen 
experimenting with the tempo it 
was easier to alter two values 
than all the DATA values!) 

Urtn 1000 to 5500 - At 
last the secret of getting quarts 
into pint pots is revealed. 
Numeric DATA takes up a 
tremendous amount of 
memory. Using varia^bles 
reduces this dramatically. Apart 
from this space saving there is 
another advantage in this 
system, rf you choose your 
variable letters carefully ffor 
crochet note length, dm for dot- 
ted minim etc., end A, E etc, for 
the note pitch with^ for example 
FS for F sharp, BF for B flat and 
TC for lOp C) entering the DATA 
direct from the music is fast and 
easy lor anyone having just a 
basic knowledge of musical 
notation. 



1 GO TO VAL "V- 

r rOR n-=l TO LEW m« U : PRINT 
AT ij0| INVERSE ittz»*m«}fn TO n 
131); BCCr -D5ji>: NC"T n: RETURN 



,?|-T 



3 LET z-Cz^Ol: PRINT AT . 
INK Zi<r AND z-01|*'i2MAT r 
J "I AT 6,231 -05 "I AT :"p Z3f "TM-jAT 
l^,-*! -O^-iAT l?,-*! -TiJ-iAT 1-1,231 
"■??■! AT 15,231 "ly: RETURN 

5 LET xx-f256-9)lx»«LE:N p«J /:^i 
p: LET 1^23306: POKE i.^m: POKE 
iil,//: POrE i*2pMs: poke li^^y* 
: POKE i*^,S: LET i-itni LET i4^L 
EM p«! rOR t-1 TO m: POKE i + t*CD. 
DE p*rt): NE^T t: POKE i*^w 11^255 
: LET w-USR 32256! RETURN 
9 LET 2«^« 

•1 LET o^NOT pi: LE 
T lo^*SGN Pi: LET d-mifn: INK VAL " 
7': BORDER d: PAPER m: CLS : FOR 
f--iB TO VAL M00-; PRINT AT RND« 
2O,RND«30j ■»*: BEEP .01,RND»10*3 
6: NEXT ft LET ^«--fl ■" : LET b 
*^'B ■ ■■; LET n*-'lJU': LET /• 
^•H.JT"; PRINT AT flip VAL '6-J-N^B 
L'lAT dp VAL -S-tMj 1-;AT INT pi 
I VAL "S'ta^lAT VAL ■4*,VAL "5'!» 
*iAT VAL "5', VAL ■5"T"By^"lAT V 
AL ■6", VAL *5*-lQ*|AT VAL T-^VAL 
■5-tfl«!AT VAL -S-^VAL *5^I*H [_ 
U'lAT VAL "7*, VAL "A^I-y^ML": 
LET p«--arDlV LET yy-VAL '2^": 
LET j£E-VAL "4": LET /s-VAL "O^J 
LET p^VAL ^32*: GO SUB VAL "5" 
50 PRINT AT VAL -l^-jVAL "7-|- 
tlWQMAT VAL -13' p VAL '6'1'rj ■ 
C"1AT VAL "m^^VAL "^-ib^lAT VAL 
- 15" I VAL ■^6*(b*pAT VAL -16"pVAL 
•fi'l "WJ^ B'lAT VAL ri7*(VAL *fi 
■jb«|AT VAL "10'* /VAL "6" lb*! AT V 
AL •19-, VAL "6-1 -rn l L'lAT VAL 
■20*,VAL ■7M'y^B^L": LET p«- ■ 
XI in.*: LET yy =^VAL -US": LET p=^VA 
L **40'S GO SUB VAL -5" 

70 PAUSE VAL "SOT LET C"VAL ■ 
.5*: LET q-VAL V.25": LET dm-c^in 
: LET dE-E*qt LET E-d*d: LET F=^V 
AL •5'! LET FS-VAL '6': LET G^ f S 
*fn: LET A-VAL *?•; LET BF-a*m: L 
ET B-a*d: LET TC^VAL "12": LET T 
D^tc4d: LET TE-td4d 
100 H^OR n-m TO VAL M * ! FOR i -o 
TO VAL *Z1": PRIMT AT i,0J OVER 
t; INVERSE li-«: NE^:T i: NE^tT n 
: FOR i-o TO VAL "21*! PRINT AT 
i,0; OVER 1| PAPER 5rr*! NEXT i 

110 PAUSE VAL "50': PRINT AT VA 
L •lD",dl PAPER VAL "5"; INK VAL 



K 



t 

d 
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mm*^- RESTORE VAL ■130": FOR n^m 
TO VAL -6-: PRIMT AT VAL "ll"»d( 
PftPER VAL "S-l INK mt-F 'i ink 
d|"Q "I INK m|"E "t INK d| "G 
•l INK mt'F •! INK d t ' 5 "I IN 
1^ m\'Z '; triK d(»G *| INK mt-E 
"( INK dT"j": RErtD t,u: BEEP t 
,ur PRINT rtl VftL -ll-.di PAPER V 
AL "5" I INK »?■ S"i INK di-K 



' r IMK m I • 5 ' 



INK d|"t 



'! INK 



mj-T-j INK d|*F -i INK ml*%' 
\ INK d|-F 't INK mi -5" I INK 
d1"F '■' READ t,ut BEEF- t,u: NEXT 

n 

13D PRINT AT VAL "ll-pdj PAPER 
VAL "^"l INK m|»f -; JNK d|*Q 
"I INK m!"F "I INK di'S *\ INK 

■H»F "t INK dr*!!' "! INK m; "t 

'I INK d|-0 •! INK m;"!: "J IN 
K d|-5": READ t,ii: BEEP t,u: DAT 
A q^E,q,D,q,D»q,-VAL "S^q.E^q.o 
,q»D,q, VAL '5' , q, E, q, o« q» Dj q, V 
AL -5" , dc»o 

l-'P PAU'^E VAL ■25": INK VAL "7" 
: BORDER UAL "6": PAPER VAL "ST 

CL3 : PAUSE VAL "20' l LET j-m! 

LET i-j: LET f»-"CPQtC:tL^OEC ■: 

LET m^^-f**' HOW GOOD ARE VOU AT 

CAROLS'^ ": GO GUB d: PAUSE VA 
L "SO": LET i-o: LET j^VAL "S": 
LET m*-f«i* WHEN YOU RECOGNISE T 
HE TUNE ■: GO SUB d: LET j - VAL 

•?•: LET m«-f*fr "PRESS THE NUMBE 
R OF YOUR CHOICE*': GO SUB dt PAU 
2E VAL '30": LET j -VAL "if?*! LET 

m»-f«t' THE PASTER YOU ARE 

": (30 SUP d^ LET J 'VAL "I 

t"; LET m»-f»*- THE BETTER Y 

OUR SCORE *: GO SUB d: PAUSE 

VAL "ID": LET j=UAL "13": LET m 
«-f»i' BUT DON'T MAKE A MISTAK 
£• ■: 60 SUB d: PAUSE VAL '150 
■T PRINT AT UAL "l^-.VAL '6"!*Pr 
ess ENTER to atart': PAUSE o 
175 PAPER VAL '7": CL3 I INK o: 
RESTORE VAL ■fS": FOR Ji^m TO 
VAL "8": READ t*: PRINT AT o,VAL 

t«;K«: ne^:t r»: restore val -1-5 

■: FOR n-^m TO VAL "8': READ t*: 
PRINT AT UAL '21"jVAL t«;/»: NEM 



T n: DATA 

■ 



,■'1% 
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t0O PRItIT AT o,D': FOR n-VAL "1 
DOO" TO VAL ■ 550(5* STEP VAL "500 
■: RESTORE n: READ atl PRINT n/V 
AL *5eO*-dT". ■;»»: NEMT nz PR IN 
T '■ Which Carol? (Pr«BS numbe 
r J ■ 



200 LET s=d: let p-s: LET //"VA 
L "lis-: LET /»-INT pi: let KB-d 
I FOR i^m TO VAL "ISO": HEY.l i 

210 FOR v-(B TO VAL -10": LET w= 
INT {RND#UAL "Ifl'Jl IF w-o THEN 

LET »*=-VAL -10' 

215 RESTORE wfVAL "500-*VAL "SO 
0*: READ a«: LET r-INT IRNDIUAL 
"10-+VAL '5'): FOR n-m TO r: REA 
D t,u' NE>^T n: FOR n^r TO r*VAL 
■30-: READ t,u: BEEP ttW? IP INK 
eY*^>-- THEN GO TO VAL 'Zi0' 

220 NEJ^T n: LET p»--Too Slow": 
GO SUB VAL '5*: SEEP 1,-2^: GO T 
O VAL "330" 

■510 ir INKEY* ^STR* iw-m) THEN 

PLASH m: LET pt-'WRONG*-: GO SUB 

VAL -5": BEEP i,-i:j: let S^S+VA 

L "13-: FLASH fa: GO TO VAL "330" 
320 FLASH ml LET p«-= "CORRECT !" : 
GO SUF VAL "5': FOR i-m TO VAL 

"5*: BEEP .1,36: NC^T \', FLASH O 
330 LET 5=5+ n-r: PRINT AT VAL • 

1 9", VAL -11"! -SCORE ^•;s: FOR n^ 

m TO VAL "200": NEXT n: FOR n-VA 

L "l^" TO VAL -20": PRINT AT rj,D 

Iz«: NE-a n: MEXT \t 
34*? LET aS^'f^PtlPPlllPPtPPtlCE" I LE 

T b*-"_'I": LET C«^"HlJ" 
350 BORDER INT Pi: PAPER VAL "6 

": CLS : INK m: let p«=" score": 

LET //=-VAL •64": GO SUE VAL "%" I 
LET p«^STR» s: LET //-VAL "83": 
GO SUB VAL -5" 
360 LET s^VAL •T'": PRINT AT VAL 
'6",£;) "0=-;at5 -Q5"iAT s,sJ"IU"; 
AT G,VAL *23'! 'TO'I AT e*s,s;"21" 
iAT o+s,VAL "23"i"SI"fAT UAL "15 
",5? "TVla»( "I'J": FOR rt-UAL "7* 
TO VAL "12" STEP d: PRINT AT n , 5 
lb*! AT nim,sJC*fAT n^VAL "SS^ic* 

;at h 4m, VAL "23";b»: next n 

900 PAUSE UAL "25": LET r^ml RE 
STORE VAL •900': LET x-VAL ".35" 
: LET ,-UAL ".1": FOR j-m TO VAL 
"30": READ l,uT BEEP t,u: GO SU 
6 3: NEXT j: PAUSE VAL "^O": PR I 
NT H0T -Press ENTER to pi a/ again 
": PAUSE o: GO TO VAL "175": DAT 
A irfD^K,G,/,G,/,A,>',G,y,FS,KpE,)< 
,0,x,E,;:,A,y,A,y,B,y,A,/,G,x,FS, 
K , D , X , FS , « , B , y , », / , TC , / , B* / » A, X , 
G,x,E,;',D,/,D,x,E,x»A,x,F3p,5,G 

930 'STOP 
1000 DATA "Hark* The Herald Ange 
1 e Si ng** , c: , D, c , G, dc ,, G, q, FS , c » G, c 
,B,c,B, c , A, c , TD, c , TDjdc, TD* q, TC, 
r,B|C,A,ni,p,CtD,CiGjdCtG»q,FS»c, 
G,c,B,c,B^c,A,c,TD,c:rA,dc,A^q,rS 



l^'fi 






ZX COMPUTING OeCEM8€R JANUAPV 1 98^ 



21 



SPECTRUM CAME 



, C , FS J c , E , m » P , c , J3 . c , G , dc , G , q, FS , 

c,G,c,B,c,BpCpA,c,TD,c,TD,dc,TD, 

FS ,c:,G,CjBfC,BjCfA,c, TD» c , A, tie , A 
.qtfS.c,FS^C,E,»,D 
l^QU DATA 'It Came Upon a Midnig 
ht Clear',q»r,q,G»c:,A,c,G,ci»F,q, 
D p q I A , c p BF , c ^ A , c , G J c , TC , c p TC J c , A 
jq,BF»qjTCtC,TD, dm, TG, q,A»q,BF,c 
^ TC , c , TC , c , A , r , F , r , BF , c , A J c , G, q, 
F,q,G,q,A, q, BF, c » TC, c , A, c , 6, dm, F 
*qiF»qiGpC.A,c,0,c,F,q,G,q,A,c,B 
F , C , A , C , G , C , TC , C, TC , c , A , q , BF , q , T 
C , c , TB , d« , TC , q , A , q , BF , c J TC j c J TC , 
c,A,c,F,c,SF,c,A,c,G,q,F,q,G,q,A 
, q J BF , c: , TC , c f A f c 1 G , dufi , F 
2000 BATA 'O CDiBfr, All Y« Fa it hi 
uI',c,G,m,G,c,D,c,G,in,A,iii,D,c,B, 
CpA,c,B,c,TC,Hi,S,c,A,c,G,iB^G,c,F 
S,C,E,C,FS,CjG,c,A,c,BpBi,FS,dc,E 
,q,D,d,DtC,G,m,G, c,D,c,G,m,A,m,D 
iCfB,CtA,c,B^c,TCjin,B,CjA,r,G,in, 
G,c,FS,c«E,c,FS,c,G,c,A,c,B,m,FS 
f dc,E,q,D,<i,D 

2300 DATA "Ones in RoyAl DaviiJ'll 
Cit/-,c»D,c,FS,dc,G,q,G,q,G,q,F 
5,q|G,qgApC,A,c,G|C,G,c,B,d[:,TD, 
q,B,q,B,qfA,q,Gfq,FS,in,G,CtTE:,C| 
TE,dc,TI>,q,G,c:,TC,c,TC,*ii,B,C|TE, 
C,TE,dc,TD.q,B,q,B,q,A,q,Gpq,FSt 
iin,G,c:,D,c,FS,dc,G,q,G,q,G»q,FS,q 
,G,q,A,c,A,c,G,c»G,c,B,dc,TD,q,B 
, q p B , q , A , q , G , q , FS , m , G , c , TE J c , TE , 
dr,TD,qpG»c,TC,C,TC,iiijB,C|TEiC,T 
C^dCpTn,qpB,q,B,qpA.qpG,q,FS,W,G 
30Cf0 BATA "Sec? Amid the Winter's 
SnoM',dc,GpqpA|CpG,r,F5,dc,Efqj 
Dpm,DpC,G,CpA,c,TCpC,B,dC,B,q,A, 
m.A, dc pTDpq, TDpC,TC,c,B,c, A>c,G, 
m , FS , dc p TD , q , TD , c p TC p C , B , c , A , c , G 
,ni,FS, dc,Gpq,A,c,G,c,FSpdc,E,q,0 
,nipD,dCpTB,q,BpC:,G,CpTC,c,6,c,A, 
f«i,G,dc,G,qpA,c:, G|C,F3p dc j,E, q, D, m 
,D,CpG,c,A,c,TCpC,B,dc,B,q,A»in,A 
,dc,TDpq,TD,c, TC,c,B,CpA,c,Cpm,F 
SpdCpTD,q,TDpC,TC,c,B,c,A,CpG,1ii| 
FS, dCf G,qjA,c,G,CpF5,dc,Epq,D,m, 
D, dc pTB, qpB,c,G,c,TCpC,BpC,A,intG 
3500 DATA "The First ND*yeM'.q,E 
,q,D,dc,D,qpB,q,E,q,Fpiii,G,q,A,q, 
B,c,TC,CjB,c,A,m,G,q,A,q,B,C,Tt:, 
c,B,c,A,c,6,c^A,c,BfC,TC,c,G,c,F 
»infEjqpE,q,Djdc,o,q,DfqiE,q,Ffin, 
G, qt TC, qp Bj m, A,c , A, diBpG,Cp TC,c, B 
pC,ApC,G,c,A,CiBpC,TC,CpG,c,Fpni, 
E,q,Epq,D,dc,o,q,r,q,E,q,F,mpG,q 
,A,q,B,c,TC,tpB,C,A,m,G,q,A,q,B, 
c,TC,c,B,c,A,c,QjC,A,c,B,c»TC,c, 
G,c,F,m,epq,epq,D,dc,o,q,Dpq,E,q 



,r,m,Gpq,TC,q,B,iiipA,CpA,dii»,G,c:,T 

*^»c^B,c,A,C,G,c,A,c,B,C|TC,C,G,C 

J F J iflj E 

^000 DATA 'SilOht Kight'jdCpGj q, 

A,c,G,din,E,dCj,G,q,A,c,GtdiB|E,n,T 

D«CiTD, dm, B, m, TC,c,TC| din,G,iBp A^c 

,A»dc,TC,q^B,c,A,dCiG,q,A,c,C,dm 

,E,m,A,i:,A,dc,TC»q,BpC,A,dt,G,q, 

A,c,G,dm,E,m,TD,C,TD,dc,l7,q,TD, 

c, B, dm, TC , dm, TE, dc, TC, q,G«c,E, dc 

,Gpq,F,c,D,dm,o,dc,G»qfAfCpG,diii, 

E|dc,G,qpA,c,G,dm,CpmjTD,c,TD,din 

,B,!n, TCpC,TC,dm, G,m, A, c , Ajdc, TCj 

q,B,CpA,dCpG,q,A,c,G,din,EpmpApC, 

A, dc , TC , q, B, c , A, dc , G,q,A,c,G,dMp 

EpM, TD,c , TD, dCp i7|qp TD,c, B, diR, TC 

,dw, TEtdc, TC, qpG, c pC,dC|G, qp^tC, 

Dp dm, o 

1500 DATA "Away In a Manger ",c,0 

»«:.F,c,F,q,G,qpA,c,F,c,F,q,A,q,e 

FpC,TC,c,TC,c,TD,m,BF,q,Gpq,A,c, 

BFtC,BF,c, TC,c, A,c,A, qpFp q, A,c,G 

,CpD,c,F,m,E,c,OpC,F,c,F,q,G,q,A 

,C,FpC, F, q, A, q, BF, c, TC,C, TC.C , TD 

, m p BF , q , G , q , A , c , BF , c , BF , c , TC , c , A 

fC,A,q,F,q,A,CpG,c,D,c,E,m,F,c,o 

*CpF,c,F,q,G,q,ApC:,F,c,F,qpA,q,B 

F p c , TC , c , TC , c , TD, m , BF , q , G , q , A , c , 

BF p C , BF p C p TC , c p A , c , A , q , F , q , A p c , G 

,c,D,c,F,m,E,c,D,c,F,r,Fpq,G,q,A 

, c , F , c , F , q , A , q, BF , c , TC , C , TC , C , TD 

»», Br, qpG,q, A,c,BF,c,BF,C|TC,c,A 

,C,A,q,F,q,A,c,G»c,D,c,E,m,F 

S000 DATA "Good King Wenceslae", 

c,G,c,G,r,G,CpA,c,GpC,G,m,D,c,E, 

CfD,c,E,c,F5,m,G,m,G»c,G,c«G»c,G 

,c,A,c,GpC,G,lh,D,C,E,c:,D,c,EjC,F 

S, iftpG, m,C,c , TD,c, TC,c, B,c, AjC^B, 

CjA,m,G,CpE,c,Dj,c,£pCj.FSpm,G,ni,G 

,C,D,C,DpC,EpC,FS,c,G,C,G,mpA,c, 

TD,t , TC,c, B,c, A,m,G,m, TCj 2iGjC,G 

,c,G,c,G,c,A,r,6,t:|G,mpD,CpE,c,D 

iC,E,c«FS,m|G,m, G,c,G,c,G,c,GjC, 

A^c:,G,c,6,ni,D,c,E,c,D,c,E,c,FS,™i 

,G,m,C,CpTD,CpTC,C,B,C, ApC,BpC,A 

,BipG,e,E,c,D,c,E,c,FS,m,G,in,G,c» 

D,c,D,c,E,c^F5pC,G,c,G,inpA,C|TD, 

c,TC,c,B,c,A,m,G,iii,TC,d,G 

5300 DATA -While Shepherds Watch 

ed • , c p F , dc , A , q , A , c , G , c , F , c , BF , c , 

BF,c,A,c,G,c,A,c,TC,c,TC,c,B,dm, 

TC,c » A, dc, TDj q^TCfCyBFjC, A» c,G,c 

,F,c,E,c,A,c,G,c,F,c,F,c,E,diii,F» 

C,F,dc,A,q,A,c,G,c,F,c,BF,c,BF,c 

,ApCpG,CpA,CpTCtC,TC,CpB,dmpTC,c 

,A,dc,TDpqp^TC,c^BF,c,A,CfG,{:|F|C 

,E,C,A,c,GpC,F,c,F,c,Epdin,F 

999B CLEAR UAL •32255»: LOAD "'C 

ODE : LOAD ""CODE : RUN 
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First steps in 
Riaciiine Code 



Part 1. Basic concepts 



An introduction to Z80 Machine Code 

by David Nowotnik 
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After BASIC r The most popular 
method of profl ramming home 
computers would appear to be 
me chine code. This language' 
offers the advantage of being in- 
buift in the computer (as it is fun- 
damental to itf ope rat ion), and 
readily gcce^^ibie from BASIC 
Through the USR function. The 
attraciion of machine code is 
that programs run much faster 
lofien 100 times faster itian 
BASIC), but (here is a price tob€ 
paid for thai speed. Programm- 
ing in machine code is con- 
siderably more difficult than 
BASIC. 

For the past tew ^^&n ZX 
Computing has brought you 
many articles containing 
sophisticated machine code 
routines. While these have been 
weil received by those with 
soma knowledge of machir^a 
code, we have received many 
letters from other readers who 
would like to understand 
machine ccxJe, but find many of 
Our articles too compftcated^ It is 
for those readers I am starting a 
six part series introducing 
machine code on the 2K8 1 and 
Spectrum. 

The series is intended for 



complete beginners, but if you 
already know a little machine 
code, then I hope you'll still find 
a lot to interest you in this series ^ 
In each part, I shall provide some 
theory on machine code, and 
soma examples to practice on 
theZXBl and on the Spectrum. 
To begin to understand machine 
code^ we have lo know 
something about how com- 
puters work. And thsfs where 
I'll start. 

What is machirte 
code? 

Most modern-day coit^puters, 
and c&ftainly all home com- 
puters, process information 
stored in two states; we can 
think of these states, or BfrS. as 
or 1 — off or an — similar to a 
switch. Most homo connputers 
store information in blocks of 
eight b^ts. A BYTE is the name 
given to a block of 8 bits. Since 
each bit can have on^ of two 
possible states, then there are a 
total of 256 i2A8i combina- 
tions of bits within a byte. H you 
don't want to take my word for 
it, see how many different com- 



binations of 1 's and D's you can 
produce by combining 8 at a 
timet 

Instead of thinking of a byte 
as a block of 8 bitS4 we can think 
of it as a number, an integer bet- 
ween and 2 55 . Each number 
represents a certain combina- 
tion of bits. For more advanced 
machine code, we'll have to go 
back to examining the bits that 
make up a byte, but for now we 
can use machine code by just 
using numbers. 

In this way, numbers 
(0-2 55) are stored in the com- 
puter's memory. ROM (Read 
Only Memory} forms a fijted 
store of numbers, while RAM 
(Random Access Memory) 
allows the stoj^ed numbers lo be 
modified by user. Each byte in 
the computer's memory is iden- 
tified by an ADDRESS. The ad 
dress is itself a numbern and ii 
will normally be between and 
65635 (the exact range depen- 
ding on the amount of memory 
built into the computer and cer- 
tain other features of the 
microprocessor}. 

Simply then^ the computer 
works by moving and 
manipulating numbers, ur^der 
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program control. The control is 
provided by a special 'chip' call 
ed the central processing unit 
(CPU), The ZX8 1 and Spectrum 
have the same CPU — the Zilog 
ZBO. A block diagram of the 
Z80 is shown in figure 1 . It is 
this chrp that manrpulates 
machine coda instructions to 
operate the computer. So, to 
understand machine code, we 
need now to take a closer look ai 
how the Z80 works = 

There are a number of inter- 
nal 8 bit stores in the CPU. 
These are similar to bytes in 
memory, and era called 
REGISTERS. They store {and 
manipulate) numbers in the 
CPU- They are given names A,F, 
6X/D,E,H, and L There are also 
some special purpose 16 bit 
registers called fXjY,SP, and 
PC. Throughout the series 111 
deal with most of these. 

The CPU is connected to the 
rest of the computer through a 
number of connections called 
"buses". Simply, these com- 
prise 8, or 16, 'wires' to 
transport electrical signals to 
and from other parts of the com^ 
puter. To receive an instructEon^ 
the first thing the CPU does is to 
put onto the address bus the 
contents of the PC 16 -bit 
register. PC is short for Program 
Counter, and i! contains the ad- 
dress in memory wha^e the neict 
machine code instruction is 
held. That itself raises a lot of 
questions, which I hope to 
answer iater. Circuitry outside 
the CPU decodes the message 
on the address bus to 'activate' 
Of access the required address in 
memory H The contents of that 
address are placed on the DATA 
BUSr and this number is then 
transported to the CPU. 

This number is a coded in* 
struction to the CPU (called an 
OPCODE} which is decoded by 
the CPU, which then follows a 
f ixed sequen ce of ope ra tions a p- 
propriate to that instruction, 
When complete the PC register 
ts incremented (in BASIC this 
wouW be LET PC = PC -^ 1 \, and i 
The next instruciion IS fetched I 
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from memorv- 

The Z80 CPU underspends 
over 800 different iri&t ructions. 
Clearly, as Di>@ byte from 
memory can only hold 256 dif- 
ferent numbers, sometimes 
more t han one byte is teq u i red to 
complete the upcode; there are 
a large number of two byte op- 
codes- The CPU understands 
that, when the first byte is 
decoded, it requires a second 
byte to complete the instruc- 
tion. To fetch this number^ the 
PC register is incremented, and 
the sarne sequence of events . as 
de&cnbed earlier, takes place. 

fvlany instructions to the CPU 
require son^e diiti to be provid- 
ed. These appear as numbers 
which follow immediately after 
tf^ opcod# in memory, Thes^ 
are fetched from memory in 
much the same way as opcodes, 
but are transportad tq a different 
part of the CPU. depending upon 
the requirements of the opcode. 
These data bytes are called 
OPERANDS. There can be one 
or two opflraiKts per opcode. 
Therefore, a sirigle instruct ion to 
the CPU can be anything from 
one to four bytes long. 

Other ^wires' from the CPU 
send out, arid receive, control 
signals which ensure that all 
these operations occur at the 
rig^ht time. The CPU fs under the 
control of a dock which acts in 
much the same way as a 
metronome, beatrng out b time 
sequence with which the CPU 
must kee-p step. The faster the 
clock, the faster the CPU wi^l 
work, within the physical limits 
of the CPU, of course. 

AssemblY 
Language 

A common mistake in ter- 
minology is to mix up the names 
machine code and assembly 
language. I hope it i^s clear from 
my description what constiitutes 
machine code: it is the sequence 
of numbers held in the com- 
puter's memory which give the 
CPU inrsrructions on what to do. 
Whrle the CPU understands 
numbers, these are not readily 
understood by humans, who 
would prefer something ctoser 
to the written language, For ex- 
ample, when the CPU receives 
the number 62 (asanopcodehit 
interprets this [in human terms) 
as "load the A register with the 
numtjar in the next memory 
location". That description is 
somewhat cumbersonne, but 
we could adopt a shorthand 
which means the same thing. 
Assembly language gives us 
that shorthand — LD A,n (LoeO 
into A the number). Assembly 
language, therefore, is a 
descriptive shorthand of 



machine cod« operations. It is 
easier to write machine code in 
assembly tanguage, then have a 
special program, called an 
assembler, translate assembty 
language into machirhe code. 
The reverse trarialation is called 
disassembly. 

This series will cover both 
machine code 3nd assembly 
language, all eKamples will be 
provided in both forma. 

How to Store and 
use machine code 

Machine code ia a series of 
numbers stored in the com- 
puter's memory; these numbers 
need to be kept in a safe piace 
where they can remain un- 
disturbed by the invisible work- 
ings of BASIC. One of the safest 
storage areas in both the 2X8 1 
and the Spectrum is above 
HAMTOP (the address in RAM 
which is the highest accessible 
to BAStC). Lowering RAMTOP 
creates a safe area of HAM into 
which machine code can be 
loaded. 

Once RAM TOP i^s towered 
(well deal with that in a mo 
ment}, then machine code can 
be entered. For now. the best 
way to do this is use a BASIC 
loader; a program which POKEs 
values into a series of bytes 
above RAMTOP. these values 
being the numbers which make 



upmachrne code. The examples 
in this article all use the BASIC 
ioader principle. 

Once the machine code is in 
place, you then have to get it to 
operate. The BASIC word for 
thiis is USR. USR is a function; 
that is. to comptete its syntax, it 
has to have what s ceiled an 
ARGUMENT, The argument is 
the starting address of the 
machine code routine, then valid 
BASiC instructions to operate 
that machine code routine are^ 

pRirvrTusn320o 

RAND USR 32000 (on the 

ZX8II 

RANDOMIZE USR 32D0D (on 

tf>e Spectrum) 

LrrT= USR 32000 

IF USR 3 2 000 THEN, . . . 

There are others, but these are 
the orws most commonty used. 
The way USR works is to 
store the current contents of the 
PC register, then puts into PC 
the argument of USR. The 
reason the original address is PC 
is stored is that, once the 
machine code is complete, a 
return to BASIC is poss^bte pro- 
vided that the machine code is 
written to allow that return. A 
machine code routine can be 
much fike a subroutine m BASIC , 
with the BASIC program conti- 
nuing from the place it left off 
once control is handed back iq 
BAStC. 



f^rm 2. ZX8t mmchkm cod^ Jb*^d»t 

10 POKE16388.47 

20 POKE163B9.117 

30 LET X =30000* 

40 INPUT AS 

50 IF AS =' S'THENSTOP 

60 P0KEX,VA1AS 

70 LETX = X+1 

80 GOTO 40 

10 CLEAR29999 

30 LET K = 30000 

40 INPUT a$ 

60 IFa*^' 8^ THEN STOP 

60 POKEx. VALa$ 
70 LETx-x+1 
80 GO TO 40 



Lowers RAMTOP to 
eddn^s 29999 



RAlvrrOPto29999 



f^f» 4fmi 

Example 1 , S^pla rQtum to BASIC 
RET 


201 
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ExaiTiple 2. Load a number into BC li} 




LDB.1 

LDC.BO 

RET 


14,50 
201 


Load a num(>er into BC (iil 




LDBC.500 
R€T 


1.244,1 
201 



Uke RETURN in BASIC which 
ends a BASIC subroutine, there 
is a machine code instruction 
whfch ends a machine code 
subroutine. In assembly 
language tNs mnemonic is RET, 
the machine code value is 20 1 . 
You'll see this in most of my ex- 
amples. for without it (or 
something similar) the computer 
cannot hand back control to 
BASIC. The result of this wouM 
be that the computer continues 
w it hou t you being a bte to s t op it . 
or it gets totally confused - arxJ 
crashes i The only solution to 
either of chesa is to puli out the 
power lead, which wipes 
everything from RAM, and start 
again. This is one of the main 
fmst rations of machine code, 
for if yoiJ make the slightest er- 
for, a'cresh' is likely, which 
means you tose everything you 
p^aced into the computer. The 
golden rule of machine code is to 
save on tape any machine code 
BEFORE you run tf\at machine 
code - just in case. 

16-blt registers 

Earlier, I mentioned that there 
are several stores of data in the 
CPU called registers. Each 
register holds an 8 bit number, 
giving a range of to 255 The 
Z80 has the facility for combin- 
ing certain registers, such that 
the combined register can hold a 
1 6 -bit number. This provides an 
effective range of to 65535. 
The combined registers are H 
with L, D and Ep and B with 
C,H,D. and B are the high' 
bytes, while L, E, and C are 'low' 
bytes. The 16 -bit number is 
calculated as 256 times the 
value in the high register plus the 
vaiue in the low register. 

You may have noticed from 
the USR instructions gfven 
earlier that a machine code 
routine Can give a numerical 
valiie to BASIC, which can be 
printed on the screen (PRINT 
USR. . . ) or assigned to a 
vBhabfelLFTT- USR. , . ).The 
number handed to BASIC is the 
1 6 -bit number in the BC register 
et the time of the return to 
BASIC. The easiest way to 
demonstrate this is to try a few 
e)c amples. 

Machfne code 
Examples 

Simple BASIC loader routines 
for the 2X8 1 and ZX Spectrum 
are shown m Figs 2 and 3 ^ The 
ZXB1 version assumes a 16K 
RAM pack is fitted. Rrst type the 
loader into your compuierp then 
save the routine on tape^ 

All the examples grven in this 
article will work on both 
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machines; th«se are shown in 
Rg,4 , To try the examples, RUN 
th^ loader program, and enter 
the numbers on rhe rig hi hand 
side of Fi9.4 ., ending with an 's' 
to ter minale the LQ^ding routine. 
For instance, in example 1 , you 
just ent^r 201 fotlow^d by *s\ 
and in example 2(11 enter 
6 J J 4,50.20 t (pressing 
NEWLINE/ENTER after each 
number) and end with s' . 

All you have in example 1 is a 
simple return to BASIC So. after 
you have loaded the singFe byte. 
and activated i^t with RAN- 
D0M(2E USR 30000 nothing 



hippens. However, ypu may 
Eike to consider it an achbve- 
mem to enter e machine code 
routine, and return safely from 
it! Its just like a BASIC 
subroutine in which the first line 
rs RETURN. If you use PRINT 
(JSR 3 000 a, then a number is 
printed on the screen. It should 
be 30000; the USR routine puts 
this number into BC as well as in- 
to PC. so this h the number 
vvhfch ^ in BC on return to 
BASIC, and so is printed on the 
screen. The remBining examples 
in Fig .4 . all modify the contents 
of BC before the return to BASIC 



Example 3 . 

LDB.H 

LDCX 
RET 



Lo&d the contents of HL into BC 



68 
77 

201 



flfftim4Mi 

Examf>le 4 . PEEK an address in merrwry 

LDB,0 

LDAJ30aOOI 
LDC.A 
RET 



58,48,117 

79 

201 



so use PRINT USR 30000 with 
all of these to see the effect. 

In example 2 (1 Mhe B and C 
registers are loeded with 2 
numbers 1 and 50 respectively. 
Notice that the opcode (LO 81 is 
followed by the operand M I the 
number loaded in B; similarly the 
operand 50 follows the opcode 
(14t to load a number into C 
The BC register pair now con^ 
tains (1x256)^50=^306; this 
i@ the number yoy shouhl see 
printed on the screen. 

A different way of loading a 
number into BC is shown in 
2(11)- A single opcode H ) in- 
structs the CPU to load the next 
two numbers into BC Note the 
first number (2 4 4 Hs loaded into 
C, and the second into B. This is 
a machine code convention — in 
a 2 byle number, the low byte Is 
dealt with first r then the high 
byte. LO BC. number is a 3 byte 
instruction, the first byte i^s the 
opcode, foirowed by 2 operand 
bytes. There are similar instruc 
tions to load the HL and OE 
registers, one at a time, or as a 
pair. 

In example 3 r the contents of 
the HL register are loaded into 
BC before turn. It is possible to 
load the contents of ^ny one 
register into another, but there 



are no instructfons which move 
one register pair to another. The 
result you see printed on PRINT 
USR 30D00 may well vary, as 
this depends on the contents of 
HL at the tirne of calling the 
routine. The final example 
mimics the BAStC instruction 
PRINT PEEK 30000. The B 
register is loaded with Oi and the 
A register is loaded with the con- 
tents of byte address 30000. 
The brackets around 30000 in 
the assembly language instruc- 
tron LD A, (3 0000) means 'the 
contents oV , As There is no in- 
struction LD C,( 30000 L we 
have to load this byte vaiue into 
A first, then transfer it to C with 
LD C,A. Address 30000 con- 
tains the first byte of our 
machine code routine, so you 
should see 6 printed on the 
screen. 

So far. the machine code ex- 
amples heve not been earth- 
shattering, but. as it is said, from 
acorns {small a If mighty oaks do 
grow. SOp if you've got this far, 
and followed most of what I 
have said, then in the riext issue 
of ZX Computfffff, ril be in- 
troducing more of the instruc- 
tion set, and have a few more 
examples, some which might 
just produce e "wow". 



rvji,»ff^y.iMi^>^i»1^Mf.^y^^^ 



Tortoise wise 

or lines from a parent who 
gets left behind by 
David Stewart 

My twelve year old son is looking mfserable. 

''Wtiat's the problerti son? Can I help?' I use rtiy moat 
sympathetic tone to convey parental concern. 

"On^ If you kiww how to flet infinite iWe^ of produce the 
kind of screen graphics in an Ultimate game/' 

He stands up arrd head bowed leaves the room. 

I turn to hbs r^ine year ofd brother- ' ' What's the matter with 
him?" I ask. 'Infinite Life? Ultimate Game? it s a bit deep 
Isn't it?*^ 

"You can't help us You don't know enough./' He joins 
his brother upstairs in their room , They have teft me behind 
again. 

We panmts have always had a lot to cope with. 
Masochiets call it the Joys of R^femhood. But it's getting 
wonse. The " Joys " I n^an. 

Oh i can handfe their pop music and their spray on jear%s^ 
When I dyed my hair greert and had my nosed pierced all I test 
were rrry friends and a fittle blood . Break dancing is only likely 
to cripple moor acfvance nty arthritis- Nothing to worry about 
aa long as I stay in touch with my growing sons. 

NOr the real thmat to my cerebral equilibrium and self 
respect corner from a horT>e computer. This one is called 



Spectrum. Before that we had enothef cailsd ZX8 1 . And I've 
tried, Heaven knows I've tried, and I'm still trying to get on 
with these visitors from the future. 

But no matter how hard I try to "get it a\\ together'' 
corrnputer-wise, in no time at all It's all hanging out and falling 
apart. 

Remember the tale of the Tortoise and the Hare? Well Tm 
the Toitois e a nd r V a got at least TWO ha res to c ontend wit h . 
Tortoise wise. I'm iosing the race not to mention what linle 
dignity I've got (eft as a middle aged parent. 

Wasn't there a time not so long ago when parents were 
supposed to know everything and be a bie to do rnost things 7 

r II bet I m not alone either. Tortoise- wise, I'll bet there's a 
Tortoise like n>e in practically every^ other home in Britain 
who gets the Jet Set Willies and the Yoodeegees a hundred 
times a week Not to mention having our numbers Randomis- 
ed and our Variables Poked. And I'm not sure but I think I may 
have been bytten once or twice 

"Hedoesnt even know what BASIC rueans', they scoff 
when their friends come round 

"I do I do. It's a computer language " 

'Oh big deaL what does it stand for?" 

'Wait... J did ki^ow, I read it in a book, I've ju^t forgotten 
that' sail I've got other things to think a bout a part from com- 
puters you know'' . 

"Like what?" they askinnocentiy. 

'Well we don t know that one. It's probably for the BBC 
or the ComnrK>dore 64. Dad. when can we have another 
Spectrum? It's boring with only one. Then you could buy ys 
micro drives for our birthday and a Modem for 
ChristrTHs. " 

te there such a thing as a microdrtvtng licence I wonder. 
Tortoise-wise it's going to be a long race I fear 
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"YOU HAVE THE BEST SOFTWARE 
AND YOU ARE FASTER." 

(V. Kressler, Switzerland.) 

Softwflie Supet market is a ver}- diHerent Kind dE softwaie sJitp Fiist. we actuftUy pJav alJ the piograms ouisBlves - and irftoQse jio^t the bes^t to otter vw 
S^Bnd. we mm adveniss a piogTaTH until we have it in stock Third, we ^nd FREE wlh yoiJf Older ouf ynigue cataJog-ye of Sp.ir^n j:i Commodoj' T^P" 
best ' wh3ch quotes a3l th?? reviews gives detailed prog jam descriptions and &ven lists load ?,ime&" And. most mipciilant of! aU. WE ALWA7S ITOf TO SEHD 
OUT VOUB PnOGRAHS OS THE SAUE DAY WE GET YOUH ORDER. : K puces indude VAT export prices aie the same {plus pSpS To Older by 
VISA'- AUiJEdh^ cdij u J 7ay B>iD a; a^iy uiiw^ ^4nr5 s o^y We le no: tne cneapest. but qui oigtomeis tell us we're the tastesl - and we only sei the best Try us 
once Vfe kr:ow v^is'l! b^ back lot moie 



48K SPECTRUM ONLY 



ZAXXON 



SHERLOCK 



DARK STAR 



THE WRATH OF MAGRA 



FRANK N. STEIN 



DEUS EX MACHINA 



This IS [tit <JStvaak iM^iSfm t m 2 ^y^ Thu Uiripu« 3D 

I'jrrrMj,,. fj:.- ,- ^;,<:s<i s d di^lcJhE Ifi sp^Ei ■ llfid VQU'ro EtilQ Eu ban ^m dwdiy i^iXx.q*i robot 

ST¥S^^ K^;'^j>i;tDnJntsrfeCH';fU.!5.Gdtf|!i7J6 

~>^' most UDpgOThi' owiitid kdventuic of ] 9B4 D»fi iti[ 
C^iin iSdyle whflft The H«^t dd tw J fl TcUuen 

and i! 3 wtiiti^r. -L, L.. ■ ■ mzt\n\ ThtiJctaOh t^lt^ fiapn in ViCttfittft London ind 

griphJK, to.:.' NT TH' r. (l^iboiUH«Hw)fMJS 

ihe SfiectrL.- 
tfi^tuif >^A*: v^j p:jrf?}cialjse '*he psra too STICtS Xjerapstsfi, Lisiert^cei, Gursoc 

^ifrpifflf 

b-^ Th-bi^'Pirnfv./rij-.^-.ri^jin'NOBTlCXL; Mcrevlmiii £12,50 

A MONSTER m^ Somtf 
iJebghlhiiTitm hazards, suctiaste^ 
wfwch cHusiEs J btiih^u'y c\f. , ' iPCOmrmif ^ SCMtJ^ hat [K^Mcadi ^Mi^m 

gms M you buiid you: iTKjnt':-.:: I w^l^'f' uf irgultil wLlh smafirurig giA]^4iCK STTOS Ktntpftori 

tittwsmf idtm ' ff^pQompWidy} Ttus is Dw mTthjn^ i^ ycu'v« i¥^ pkiygd^ LdkI tha 
ptDgiAm th«nJ(p«dch«iDUfidciu«tu>'Whjehsyiiduomi^ SttuJb^ 

pPTtwet- rcociiUE! Howttd, IdnDuiv > 6Ad UciCi^chtri STICK.^ irim|!«»i. louflioeS 
|A«tMala}£lUi 

Ilfil 1 Unn i U ClUJUl snowball mdihefM 

La^ t idwntudt m\h ^n^ih^ Qm ^ bXiiticcis. ds mM. t$rt md 35 ruir/ puitlitii 
betoiv ' but new ^^ - - ■ ' ■ : r r ^~^m m t^bE' 'Stto^feal" will av uWbfes . mcu ptioe NO 

Sutoctrujn spri^iv^ ' < • iv Ln iructiine-oxki Up tQ 99 oUumns by 250 towi traen/dtk/^ 



OMNICALC 2 



BEACH HEAD 

M*i bHiiK-^ M.- ■ ■ 
lr:li!!j i; (U^ GoldJ [;7.9& 

SYSTEM 15000 



' \^r LccidG bo« y^j Will invaili eiwisknd th£fid:i£- 
rm^ SAVl Hall d Fame STiC^CS ICea^slttL 






COMBAT LYNX 



;rrip:^-'5^ivp 



. n as )/:a pjDfl yuu.: . ji^ RmJuim ocsnbaL 

■ .i.-id iseys. SAVE Hi-wait A-NV iTJCK EXCEPT 



COMPLETE MACHINE CODE 



N0S11CK? tfinr{jtHnlfa»>a4^ 

WHITE LIGHTNING 

PRGDUCL : .% 

afifS0ctm.i ■ ■ ■ ■ . ■.- .-. 






AVALON 



ptctytff if 1^ i]q^« .223 EQQmfi and :il2; tL^^ 
STICKS- Konpcon LnuF&acp^ tHtnifoiil £T-fS 



NEW! 32-PAGE CATALOGUE 

' --.d £1 cwb oc ^d^fique new fjw arts ciwlil Yoar CI tack wih 1^44 tet ordtr^ 



SOFTWARE SUPERMARKET VISA/ACCESS CAU 01-789 8546 (24hTS) 



To: SOFTWARE SUFEKMARJtET ( ^x 9 j 
«7M0WARD-SLA!fE, LONDON SWIBBNU. 

Ur you dfl no: wantto cutuus rr-bigiiici?. wt;v^ yoi^r DTd^routcJeaJiy on piw papei 

lhavea4eKSPECTfiUM 

I endoie a cheque/PO made payable to SOFTWAHE ^UPERMAWCfcT 

OR CHARGE MY VISA/ ACCESS/EUROCARD/MASIERCARD 

No 



rrm rrm nr m OIE 



Signatme 

Please wTiLe cLeaily ]f we cant lead a. you won't get rt 

Nunc 
Address 

PKOJfE NO . if any in nasa ol querv 



PTQg[aJTi 


Fnct? 


























Postage Se P^ctog ■ .:v .,d J ' b: ■ i -r i ■ >-j 

EiJlO»pe ADD CI K) per piogiain 

1 Ou,tside Europe ADD £ 1 60 ptogiam 

Total Older 
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ISPECTRUM/ZX81 ADVENTURE! 



This Old house 

stiil has a few surprises for the unwary, ^g 
Enter N Kidd's program and enter the 
house - if you dare!^ ' ; ^ 

■1 . 1 



Th^re ar@ a lot of adventure 
games currently available on 
mail order I most are rather ex- 
pensive) bui a distinct lack of 
such games in magazines. This 
is just one of The reasons why I 
hav& written ihjs game for the 
16K 2X81. There are several 
others! Firstly, I think people 
should enjoy playirvg the game 
and at the same time learn more 
about programming technique; 
secondly. I fieed the money! 

The idea of the game is that 
the player finds him sett 
transported to an otd house and 
mu^i escape^ but find the 
password and £100 before he 
reaches iheexitn Just to make it 
difficult, he will encounter 
v^ious problems on his way 
such as darkened rooms, locked 
doors and no floor buT I will not 
reveal any more - irsuptoyou 
to find out with the aid ol the in- 
structions. 

With a little knowledge of 
computing, a key to the 
variables I have used and a guide 
« to what each part of t^ pro 
gram does, the game is easily 
adaptable and a lot of fun. 
Honestl 




Variable Use 




M$I J \ Monster string - holds the 30 monsters' names 

WSi J Weapons string - holds the 1 weapons you 

could find and use 
TSl , ) Treasure string ~ holds the different types of 

hidden treasure 
OH ,] Object string - holds the 9 objects to aid you on 

your lourney 
PS[ J Password string - ho9ds the 9 different 

passwords that could be chosen 
Q S Tod ay ' s password 

RS Your present weapon 

ASH) Your 'g uess ' at today s password 

AS 'Does a)i the work* siring 

E$ ;K $X$ Memory saving strings (save^ printing out 

Statemenis many timosl 
f ft ! 4 ) O bjects you can use 

T The amount of treasure you can have fin £| 

t Injuries incurred during battle 

E Energy at present 

W Weapon code (RS - WS(WIJ 

S Fight strength (depends on W J and E) 



AAA, BBS 



MS 

A 

S$(64) 



KK.Z.WWE. 

F.K.G.X.A, 

B.OO 



Your location on the screen from the 'AT' 

command fl 

Oireciion in which to move (representing cursor 

numbers! 

CHRSL - abbreviated character for either dark 

room, no floor or exit 

Strength of monster 

What will happen to you this turn? (in line 1 440) 

Win clear two lines of print but not destroy the 

rest of the display es CLS does (note S$(to 32) 

will only clear one line! 

Less important, hardworking variabJes sometimes 

doing more than one job 



Structure of the program 

Lines Function 

1 0-60 Defines monsters' names using ZX8 1 

READ DATA routine 
6 S- 1 20 Defines w eapons 
1 20-1 45 Defines types ol treasure 
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1 50-200 
205-240 
260^355 



370-3S0 
400 418 
425 900 



9 151 005 



1010 
1030 
1 110 
1200 
1240 
1410 
1710 
1780 
2000 
9000 
9100 
9900 
9990 



1014 
1036 
11 14 
1235 
1426 
1670 
1770 
1981 
2080 
9095 
9130 
9930 
9994 



Oefpnes objects that you m^y ^'"f^ 

Defines password 

Sets up screen display of house. Note the part 

that prints an * then later PEEKs the screen fof 

these asterisks and changes ihem to an open/ 

closed door or ^ rhm wall 

Inputs user's command 

Watt routing 

Move routine. Is it open/dosed door or thin/ 

outside walk? If so has the player the necessary 

object to pass? I^f Y then look <xjt for a darkened 

room etc.. or the possibilrty of one comin^g soon 

Broken object routine. (Remember LS ^ ''So you 

ihrovtf it away") 

If lucky print todays password for a few seconds 

Broken weapon, fine* a less dangerous one 

Ohf back to the beginning 

Prepare monster data 

Battle with the monster 

Finding an object 

Finding a weapon 

Using an object 

Reaching the exit - the tests 

Print the instructions page by page 

Your new status (as a GOSUB routine! 

Setting up variables 

Saving program during running 



OLD HOUSE" 



Now you should be able to adapt 
the pfograrn to your own re 
quirements or add a few more 
obiects, but watch out for 
memory overflow > To give you 
some idea of ^ow this is done, 
the foUowing is an example of 
how to put another word into 
the repetition of the password 
for today. 

1 1 For another four letter word 

la respectable one! ) 

Edi^ Line 205 and place the 

new word directly after SNAP 

Edit line 2 1 and change it to 

P9I10.4) 

Edit tine 2 1 5 and charige it to 

F ^ 1 10 1 

Edrt tine 9990 and change it to 

A = INT|RNDM0) 

2 \ For a siM tetter word eg 
PIRATE 

Edit line 205. adding two 
spaces after every word and 
place the new word after 
SNAP, . Pirate. Now 

carry on as for 11 but 
substitute the 4 sn line 2 10 for 
a6 

Simple but effeciive isn't ii? 
Once you have got the hang of it 
you could almost completely 
change the program 

For those with a Spectrum, 
line 320 can be changed to (I 
quote from the 2X81 manual I" 
'"Address of print position in 
display file can be POKEd so that 
print output IS sent elsewhere/ 
Thus, fcine 320 now reads Print 
at F.G:' Idon'i forget the :l arid 
CHRS23-'"". The other 
CHR$ values are: 



1=46 



= 27 

I 28 

Inverse D = 1 69 

Inv6rs« E = 1 70 

Inverse F = 1 7 1 

Note. Tharer are only a few 
graphic characters to be careful 
wilh in This program, in general 
the foNowing abbreviations 
have been used. 

1 , Lower case letters on their 
own arft inverse letter^ 

2. Graphic characiers are irv 
dicated by lowercase "9". 

When a number of graphics are 
needed you will see nOiaiion as 
in line 301 leg g3 + 9g6 -^ 94). 
This means a graphic found on 
key 3. ntn« of rhe graphics on 
kev 6 and a graphic from key 4 , 
Note "is" means "Inverse 
space" or graphics space. 

The following lines contain 
these notations: 
260. 270. 260. 292, 300 (e 
onlvK 301. 302. 370, 9060, 
9070. 

Despiie the occasional spell 
ing mistake. This is an ejtcellent 
gamie and worth the trme spent 
in entering it. The only problem 
Spectrum users may find is with 
The PEEK (PEEK 16398 + 256' 
PEEK 1 63971 This returns the 
charactei code of whatever isai 
the screen position specified by 
the previous line (see lines 
315/320K Replace with the 
SCREENCf^gl and the ap- 
prgipri^tC chiiracter number TO 
allow for the difference in ZX8 1 
and Spectrum Character codes. 



£ CLEftR 

3 5L0U 

4 LET fl$="TMl5 

7 FAST 
10 LET At = "GIflNT GNRT , TROLl, . GH 
05T . IMP . B«T , GIRNT , ZGMPir . WIZARD , 
HOUND , DEU IL , SERPENT , PRT , DRAGON . G 
OBL IN , BIG SPIDEP , HYDRR . DEMON , CYC 
LOPS . PHEONIX , SPECTRE , SRLRMflNDER . 
GRRGOYLE . BEMERDER , JUB ILEX , U ITCH , 
'JRMPIRE.HELL HOUND , HUGE GURRD . OR 
C.ELF," 

DIM MSi3O.i0i 

FOR F^l TO 30 

LET Ksi 

LET H$ fF,K> =RS (1> 

LET ^S=Ajt5 TO I 

IF RS*i)s"," THEN eOTO 55 



15 
SO 
S5 
30 
35 
40 
45 
50 
SS 
60 
65 



LET t<;=K + l 

GOTO 30 

LET fl*=Rt (2 TO ) 

NEXT F 

LET flS="5CI550R.PeN KNIFE . J 
RC K -KNIFE , OfiQGER . FOIL ,LRNCE , ,iR^>E 
L IN , SC IM ITRR , RXE , 5U0RD . " 



70 

75 

30 

55 

90 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150 



DIM 
FOR 
LET 
LET 
LET 
IF 



Ui$f 10^ 10) 
F=l TO 10 
K=l 

U$ (F,K> sR$tl) 
R*=R*(£ TO ) 
RtdJ =", 



GOTO 110 



THEN 

LET K=K+1 

GOTO 55 

LET Rt=R»C3 TO ) 

NEXT F 

DIM T*<5,9> 

LET T* (l I =" BRONZE" 

LET T* iSi ^'SILUER ' 

LET T*r3) s"fiOLD" 

LET T«(4) -"PLRTIGNUH" 

LET TStSi ='DIRMOND" 

LET RS ="HRMHER, TORCH, KEY , PL 
RNK > FOOD , DRINK , BRNDRGE > SPL INT , Pfl 
SS UORO, " 



155 
160 
165 
170 
175 
180 
135 
190 
195 

S05 



DIM 0${9,9> 

FOR F=l TO 9 

LET K=l 

LET 0*(FjK) sRSU) 

LET Rt*ft*t2 TO J 

IF R*(l) ="," THEN 



GOTO 195 



LET K=K4l 
i:?OTO 170 
LET R*=fl4(2 TO ) 
NEXT F 

LET Rt="FI5HCHIPEGGSCLflMF0U 
RNICECMRTCLRP5NRP" 
£10 DIH P* {9>4> 

FOR F:;l TO 9 

LET PS ;F) ssRSd TO 4J 

LET R$=R*<5 TO ) 

NEXT F 

GOSJB 9y00 

GOTO 9000 

PRINT 



£15 
££0 
230 
240 
245 
250 
260 



26S FOR F=l TO 7 

270 PRINT "B ********* 

-f ;)r * * ■{ 2" 

230 PRINT "B*B*tt*B*9*B*B»S*a^B^ 
B*fl*B*B*B«B" 

290 NEXT F ' 

292 PRINT ' B ******** -* 

♦ ****■ B" 

295 PRIfJT RT 16 . 



300 PRINT PIT 2,1; ■■."; AT 1,2;"," 
;RT 15.29, "S";RT 1,1; "G" 
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305 FOR F=i TO 15 
310 FOR G-1 TO 29 
315 PRINT RT F.G. 

3S0 IF RECK sREEK 163gs+£56*PEE 
K 16399) <>23 THEN GOTO 340 
32S LET X=INT (RND*5) 
330 LET R»=CHR4 ( f tX =0 J *3) + ( (X= 
l)*27}+( (X=£J *46) + ( (X^3) *27J +< (X 
=4f*27>) 
33S RRINT RT F , G , Rf 

WEXT G 

NEXT F 

POKE 164i8,0 

SLOU 

G05UB 910* 

PRINT RT 23,0 



340 
345 
350 
355 
360 
370 



"fiOUE.BRI"'" Oft 



375 LET fl$=lNKEy$ 

380 IF NOT iR*="H" OR R$=-U" OR 

fl*="S"J THEN GOTO 37S 

IF fl$ = "3" THEN GOTO 999(3 

PRINT RT 23,0; SSJ TO 32j 

IF RS="M- THEN GOTO 425 

IF T<S THEN LET £sE+-5 

IF Tl5 THEN 

LET T=T-5 

LET E=E + 2: 

LET R-1 

G05'Je 9100 

jinT!"k 31=; 

PRINT RT £3 
.RIGHT- 



GOTO 418 



0; 'LEFT 



DOWN - 



33^ 
390 

39^ 
4d0 

405 
410 
415 
416 
419 
420 

430 LET P$-lNKEVt 

435 IF NOT ^R* = "S" OP Ri = '"6" OP 

R*= '7- OR R$ = "3"i THEN GOTO *30 

437 PRINT RT £3.0. S» I TO 32) 

440 LET RRR:; lfl$ = "6" J - lR* = " 7") 

445 LET BSS= (flS = "8"'f - ifl*='5") 

450 PRINT RT RR+RRR , BB+BBB; 

4SS LET ZsPEEK tPEEK 16393+256* 

PEEK 16399) 

460 IF Zoiae THEN GOTO 48S 

46S PRINT RT ££.0; 'THICK URLL,Y 

OU SRNG YOUR NOSE, YOU CRN NOT 

GO TMRT URY: - 

470 IF INKEY * = '*■' THEN GOTO 470 

475 PRINT RT 22,0; S* 

480 GOTO 370 

465 IF 2<>27 THEN GOTO 515 

466 PRINT RT 23. O; "OPEN DOOR.YO 
U Kif^LH THROUGH -■ 



43' 

4Se 

490 

SIB 

520 

525 
530 
535 
540 
545 
550 
553 
555 
560 
S6S 
570 
575 
580 
535 
536 
590 
595 
6l?0 
603 
605 
510 

*2J . 
611 

PEEK 



IP INKE^^'Ji^"' THEN 

PRI^JT RT ££,0,3S 
GOTO 610 
IF Z ' >46 THEN 
PRINT f(T 23-0, 



GOTO 46' 



GOTO S7S 
"CLOSED DOOR. 



FOR R=l TO 4 

IF Ii6(Ri="K" THEN SOTO 550 

NEXT R 

PRINT E$, "KEY:-" 

GOTO 470 

PRINT Kt, "KEY: -" 

LET E=E~.5 

IF INKE^Cfs"" THEN GOTO 555 

PRINT RT 23,0:3t( TO 32) 

PRINT RT RR+RRfl .BP+BBB; "* " 

GOTO 450 

PRINT RT 23.0J "THIN yflLU , " ; 

FOR R=l TO 4 

IF lSiR>-"H" THEN GOTO 600 

NEXT fl 

PRINT E%, "HRHHER i -" 

GOTO 470 

PRINT K*, "HRMHER: -" 

LET E=E-.5 

GOTO 555 

PRINT RT Hfl+lRRR*2] ,BB+iBBB 

LET L=P££K (PEEK 1S393+25S* 
16393) 



612 IF L=169 THEN GOTO 670 

613 IF L=17l THEN GOTO 730 

614 IF L-170 THEN GOTO 2000 

616 LET e=INT iRND*2) 

617 IF R=e RND flfl<>2 RND BB 
AND RND>.35 THEN GOTO 665 



613 

619 

620 

5 30 

640 

650 

655 

660 

665 

670 
DRRK 
+ tBBB*2J 

630 FOR 

690 

700 

710 

720 

730 

740 

7S0 



LET R-INT hRND*6) 
IF fl=0 TYiEH GOTO 665 
PRINT RT Rfl,BB; " " 
LET Rh=hR+ tRRfl*2) 
LET BB=EB4 (BBB*2J 
PRINT f^T Rfl,BBi"G*' 
LET E-E-.S 
GOTO 910 

IF 6=0 THEN GOTO 780 
PRINT RT 22. Or "THE ROOM 
" , RT f\fi^ (RRR*2j 



IS 
.EB 



THEN GOTO 750 



F=l TO 4 

IF 1% (FJ =r"T" 

NEXT F 

PRINT RT 23, 0,E$. "TORCH -" 

IF INKE"r« = "" THEN GOTO 720 

PRINT RT 22,0; 3* 

GOTO 370 

PRINT RT 23,0; K*; "TORCH; -"; 
RT RR+ (RhR*2i .SB+ (BBS 421 , " " 
755 LET E-E-,S 

760 IF INKEy$s'" then GOTO 760 
765 PRINT f^T 22,0;SS 
770 GOTO 62^3 

780 PRINT RT ftfl+fRRfl42) ,eB+teSB 
*2);"a";flT 22,0, "THE ROOM HR5 NO 



FLOOR 
790 FOR 



THEN GOTO 370 



F=l TO 4 
IF I*(FJ ="P" 
NEXT F 

PRINT (\T 23,0;E*: "PLRNK; -" 
IF iNKEVis"" THEN GOTO 340 
PR INT f^T 22 , O ; 5 f 
GOTO 370 

PRINT RT 23.0;K$; "PLRNK. -"J 
RT fif^-i- IRRR-S2; ^68+ iBBB*2 3 ; " *' 
S75 LET E=E-.5 

IF INKEY$="' THEN 

PRINT f^T 22,0; 5» 

GOTO -620 

LET R=INT <RNP*13) 

ir q-i3 THEN GOTO 

GOTO 920+ t 10*^1 

FOR F=:l TO 4 

IF IStFj s"H" THEN 

NEXT F 

GOTO 1200 

PRINT ftT 21,0: "YOUR 



GOTO 3S0 



+ 1 
1200 



GOTO 354 



800 
820 
830 
640 
650 
660 
670 



8d0 
890 

90O 

915 
9ia 
920 
930 
931 
932 
933 
934 
URNDLE Hf^S BROKEN,"; RT 

935 IF INrsEys = "" THEN 

936 PRINT RT 21 ,0,5* 

937 LET 1$ iF^ ^'•-•• 
933 GOSue 9100 

939 GOTO 1200 

940 FOR F=l TO 4 

941 IF It (Fl ="T' THEN 

942 NEXT F 

943 GOTO 1200 

944 PRINT RT 21,0; "YOUR TORCH B 
FLRT.";RT £2,0,5$ 
935 

FOR Fsl TO 4 

IF It<F)="K" THEN GOTO 954 
NEXT F 
GOTO 1200 

PRINT RT 21,0; "YOU FIND YOU 
IS R PIRNO KEY";flT 22.0JLS 



HflMHER 
;2.0;Lt 



GOTO 935 



GOTO 944 



RTTERY 15 

945 GOTO 

950 

951 

952 

953 

954 
R KE^' 

955 GOTO 935 

950 FOR F=l TO 4 

951 IF I$(F)=:"G*' THEN GOTO 964 

952 NEXT F 
0153 GOTO 1200 
964 PRINT RT 21 -O 

flS UOOD-UORM , " ; Rt 22 



YOUR PLRNK 
0,L$ 
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965 GOTO 935 

97e FOR F=l TO 4 

971 IP IS(F*="F" TMCN GOTO 974- 

97fi NEXT F 

973 GOTO 1200 

974 PRINT i^T £1 .0j "VOUR FOOC> H*=l 
S GONE OFF. -iftT 22.e;L$ 

975 GOTO 935 
93ei FOR F = I TO 4 

9sl IP I$(F»="D" THEN GOTO 534 

932 NEXT F 

933 GOTO 120e 

934 PRINT ftT £1,(5;"yOuR DRINK H 
fl5 EUflPORRTED. " , RT 22,0; L* 

935 GOTO 935 

990 FOR F=l TO 4 

991 IF I4(Fi='B' THEN GOTO 994 

992 NEXT F 

993 GOTO 1200 

994 PRINT RT 21.0; "YOUR BftNDPGE 
IS TORN,", ST 25.C^,L$ 

995 GOTO 935 
1080 FOR F=l TO 4 

1001 IF I*tF;s-5" THEN GOTO 1004 

1002 NEXT F 
10l?3 GOTO 1200 

10i?4 PRINT AT 21,0; "YOUR SPLINT 
Hfl 5 SNAPPED . " i «T 22 , , L* 
1005 GOTO 93^ 

1010 IF PND>.5 THEN PRINT RT 22, 
0, "YOU FIND THE PflSSUORP , IT 15 " 
;0f ; "PEtiEMSEP IT." 

1011 FOR R=l TO 30 

1012 NEXT fl 

1013 PRINT RT 22.0; SS 

1014 GOTO 1760 

1030 PRINT RT 21,0; ^'YOUR "iR*;" 
IS BROKEN ■ 

1031 LET y=y-4 

1032 IF i.J<l THEN LET U=rl 

1033 PRINT RT 22,0; "YOU FIN£> R " 
;lj$iU) ; •' : -" 

1034 LET P»=U$<U> 

1035 IF INKE'f$ = "" THEN GOTO IflSS 

1036 PRINT RT 21.0; 5$ 

1037 G05UB 9100 
1039 GOTO 1200 

1100 IF INT ^RNC'*3J<>0 THEN GOTO 
1200 

1110 PRINT ftT 21.0; "YOU ARE TRftN 
SPORTED BACK TO THE 5TflRT;*",flT 
flfl.BB, , RT 1,1; "G" 

1111 LET Ph=:1 

1112 LET eB=l 

1113 IF INKEY*="' THEN GOTO 1113 

1114 PRINT RT 21,0; SS 
lllB G05Ue 9100 

1200 LET R=INT r;RND*4) 

1210 IF R=0 THEN GOTO 1440 

1220 LET B=INT rRND*30)+l 

12 30 LET MS = INT (RND* <2 . 65*5* i 4 1 

1235 LET 00=ri5 

1240 PRINT MT 22.0, "YOU MEET R '* 

;ri$(B;.TqB "5TRENGTH = " , MS;Tfle 

16; "Sight or hay ^ ■ 

1250 LET R$=INKEr» 

12&0 IP NOT iR$=-F" OR R«="P"^ T 

HEN GOTO 1250 

1265 PRINT RT 22.0.S* 

1270 IP R$="F" THEN GOTO 1300 

1230 LET T=INT iT-(00*RNO)> 

i2«5 IP T:0 THEN LET T=0 

1233 G05UB 9100 

1290 GOTO 1430 

1300 IP 50 RND I<5 THEN GOTO 13 

50 

1310 PRINT hT 22.0; "YOU RRE TOO 

UERK.vOU HUST PRY -' 

1320 IP INKEy*-' " THEN GOTO 1320 

1330 PRINT RT 22.0;5i( TO 32' 

1340 GOTO 1230 

1360 IF 1.2*M5v5 RND PNP - 4. THEN 



LET i=I+l 

1370 LET MSslNT (MS- ( ( tftND*2) +1) 
* (S/1.75)) ^ 

1371 JF HS^0 THEN LET M5::0 

1372 IF MS<,001 THEN LET MS=.00i 

1373 IF MS <. 0005 THEN \3QT0 140^ 

13B0 LET P=F~ U ^ftND*2) * <MS/3,SJ « 
+ • S ) 

1381 IF F<0 THEN LET Fs0 

1382 IF F-(.01 THEN LET Fa, 01 
1333 G05UB 9100 

1335 IF INT M5<=0 OR (S>1.6*M5 R 

NO RND>,5> THEN GOTO 1400 

1390 PRINT RT 22.0 "THE ^flJ^Bl, 

" HR5 fl STRENGTH^ ■> INT H5, ftT 23, 

0; "SIGHT OR aflV 7" 

139S GOTO 1250 

1400 LET R=INT "RND*5) 4l 

1410 PRINT RT 22, 'Si -THE ",M*iB>; 

" IS DEFERTED";flT 23,0, 'YQU PINO 

" ' T S L R 1 ' " ■ — ' ' 

1420 JF iNKErr$='" THEN GOTO 1420 

1425 LET T=T+(INT tR* (1 . 25* c 1+ < O 
0/151 I +RND:i J ! 

1426 PRINT RT 22>0;3$ 

1427 G05UB 9100 

1440 LET R=INT iRND^ll) 

1445 IF R=10 T»EU GOTO 1730 

1450 IF R=0 THEN GOTO 1700 

1465 IP R = =i THEN GOTO 1010 

1470 PRINT hT 21,0; "rOU FIND R " 

iOSm.i 

1430 PRIMT RT 22,0;**aiCK IT UP 

R SEhUE yT ■'>•• 

1490 LET RS^lNKEv* 

1500 IP NOT ^RS = *'P" OR flt = "L" ' T 

HEN GOTO 1490 

1510 IF fi%-"L' THEN GOTO 169^ 

1520 FOR F-1 TO 4 

1530 IF I$iF)="-" THEN GOTO 1630 

1540 NEXT F 

1590 PRINT f^T 23,0,"gHieH ITEM W 

ILL YOU DROP ^ 

1600 LET H»=INKEVS 

1610 IF NOT iR$>="fi" RNO RS<-"2" 

) THEN GOTO 1600 

1620 FOR F=i TO 4 

1630 IP lSiFJ=R$ THEN GOTO 1630 

1540 NEXT F 

1650 PRINT RT £3,0; "YOU HR\JE NOT 

GOT R """;fl$; - 

1660 IF INKEY$=' ■ THEN GOTO 1660 

1665 PRINT RT 23.0;S$t TO 32; 

1570. GOTO 1590 

1630 LET I* ipt s04 (R . 1) 

1690 PRINT RT 2i.0:S$,SS« TO 32 J 

1693 G05UB 9100 

1700 LET RsiNT !RND*10>+1 

1710 PRINT RT 23 ,0; "yOU FIND m 

,us(r:i;rt 23,0; "Hick it up or se 

RUE IT 7 • 

1720 LET R$slNKEY* 

1730 IF NOT (R$="P- OR Rs="L i T 

HEN GOTO 1720 

1740 IF R$=-L' THEN GOTO 1770 

1750 LET P$=!j$iRJ 

1760 LET y=R 

1770 PRINT RT 21,0;S*,5$' TO 3^1 

1775 G05UB 9100 

1780 PRINT RT 21,0; "USE OBJECT ''' 

1790 LET R5=INKEy« 

1793 IF R$ >"Y" AND R$<>"N" THEN 

GOTO 1790 

1795 IF R4='N" THEN PRINT RT 21, 
5$ 

1300 IF RS="N" THSN GOTO 360 

1810 PRINT RT 2£,0;"UHICH OBJECT 

■?'* 

1315 IF INKEY$o"*' THEN GOTO 131 

5 

1820 LET R*=INKEVS 
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AND fi$<=Z 



GOTO i90C 



HflUE NOT 



fit^" 



133C IF NOT ffltvs-R" 
) THEN GOTO 13£e 
184-0 FOP F = i TO 4 
13S0 IF lSiF)=fl$ THEN 
1860 NEXT F 

1370 PRINT AT 23,0; -YOti 
GOT A ;fl$; ; _■■ 

1330 IF IHKrv$="" THEN GOTO 1380 

183S PRINT AT £I,0;S$,5Si TO 3iS> 

1390 GOTO 17d0 

1900 IF fiS = "F" OR fi« = "'0" OR 
8" OR R$-"S" THEN GOTO 1930 

1910 PRINT AT £3,0: 

USE S a g g NOg -" 

1920 GOTO 1330 

1930 LET 1$ (pj =•'-" 

1940 IF fl$="F" THEN 

1950 IF A»='D" THEN 

1960 IF H%-'3' THEN 

1970 IF hS="5" then 

1974 IF KO THEN LET 

1976 PRINT AT £1,0; S* 

1930 IF RND>.6 THEN 

1931 GOTO 360 
£000 PRINT ^T fifl,ee; 

.r ri* J^ IP 

2001 PRINT «T 21.0;' 
CHED THE EXIT.UHflT 
ORD 7'- 
2010 GOSUB 3000 
2015 PRINT AT. 23.0;" 
20 £0 IF PH< >Qt THEN PRINT «T 21, 
0;"l^^a THE PRS5U0RD URS ",&$,*' 
■■..AT 2^,0; "THE GUARDIAN UIL 
L NOtJ BEHEAD VOU ' 
2021 IF AJ<>SS THEN GOTO 9999 
2025 PRINT AT 21.0; 5$ 
2030 PRINT AT 21,0;"THRNK YOU , NO 
U PLEASE PAY THE" , "GUARDIAN THE 
TOLL . : - 

2035 IF iNKEVfs"" THEN GOTO £035 
2035 PRINT AT 21,0;S» 

2040 IF NOT <T>=100) THEN PRINT 
AT 21,0, "8, YOU HfiUE NOT GOT ENOU 
GH MONEY, THE GUARDIAN UILL NOU B 
EHEAO YOU" 

2041 IF T<10O THEN GOTO 
LET T=T-10O 
GOSUe 9100 
LET 5C0R-T*U 
PRINT AT 21.0; "YOU 
TH15 OLD HOUSE AND 

AND A ",U»lU) i " AS 
5G0R 



YOU 


CAN ONLY 


LET E=E'^^ 
Ltl E=E+i 
LET 1=1-1 
LET 1=1-3 

1=0 
*; S» ! TO 32 > 
GOTO 1730 


NP it . 
* 


AT 15, £9 


YOU HAUE REA 
IS THE PASSU 



2050 
2060 
206S 
2070 
APED 

NIR, 
2071 
3000' 

3005 

3010 

3020 

3030 

3040 

3050 



3060 

3070 

9000 

9001 



9999 



HAUE ESC 

GAINED £ 

A SOUVE 



GOTO ^990 
IF lNKe.-i<> 



THEN GOTO 300 



LET A$=*-'- 

FOR fl*l TO 4 

IP INKEY»="" THEN 

LET R*=S$+INKEY$ 



GOTO 3020 



PRINT A1 
IF iNKer* 

NEXT R 
RETURN 
Ci_S 
PRINT 



3 . 



As; " 

THEN 



GOTO 305 



900^ PRINT "INSTRUCTIONS:-" 

9003 PRIr4T "YOU FIND YOURSELF TP 
fiNSPORTtD TOAN OLD HOUSE , FROM UlM 
ICH YOU :-fUSTE5C APE. THERE IS ONLY 

ONE EXIT , ' 

9004 PRiNt 'AND IT IS GUARDED. TH 
E GUARDIAN" , "WILL ONLY LET YOU P 
fl55 IF YOU '."PAY HIH £100 TOLL A 
ND TELL Hin THE PfiSSUORD . ■ 

9005 PRINT '■ YOU 'JILL COLLECT HO 
NET i IN THE FORH OF TREASURE i AFT 
ER KILLING" , "MONSTERS -YOU UIlL S 
E TOLD HOU UELL OFF YOU ARE IN 

2X COMPirriNG DECEMBER/JANUARY 1966 



THE FORH OF " 

9006 PRINT "IN JURIES J ENERGY. WEAP 
ON, STRENGTH. VOU CAN ONLY FIGHT I 
F YOU HAVE ASTRENGTH GREATER THA 
N ZERO PND ■' , 'LESS THAN FIUE INU 
UPIES.yOU siAY INCREASE YOUR ENEP 
GV Br EXTHER" 

9007 PRINT 'CONCERTING HONEY INT 
Foot OR '\ "FINDING FOOD/DRINK 
.YOU LAN HEAL" , "INJURIES USING B 
ANDAGE3 /'SPLINTS* PRESS ANY KFr . ' 
9003 SLOW 

99^9 IF INKEY»="" THEN GOTO 9009 

9010 CL5 

9011 PRIF^T IF YOU CANNOT FIGHT 
YOU HUST PAYTHE HONSTERS TO GO A 
WAV . " : 'THE PRS5U0RD CRN BE FOUND 

AROUNDTHE HOUSE -ON CE FOUN D YOU 
HUST' , "PEHEHSER IT JOmS^/im .THE H 
OUSE 



"MEP' DLD,SQ TO Ef^TER 
YOU HAY NEED A TORCH 
DARK I ,A PLANK CIF THE 
ROTTEN I , A Krr \ IF THE 
LOCKED) , R HRMHER \ IF 
THIN UALL) **' 

"YOU CAN ONLY CARRY F 
AND ONE UEAPON AT ON 
BETTER YOUR UERPON (W 
IMPORTANT IT IS) THE 



IS" 

9012 PRINT 
SOME ROOMS 

(IF TT 13 

FLOOR IS 

DOOR IS 
THERE IS A 
3013 PRINT 
OUR OBJECTS 
E TIHE -THE 
ORK OUT t-lO'J 
GREATER YOUR " 

9014 PRINT "RND THE HONSTERS STR 
ENGTH AND THE HORE TREASURE UO 
N OR LOST. PRESS ANv KE"y * " 

9015 IF INKEY*^"'* THEN GOTO 9015 

9016 CL5 

901^ PRINT *ABSREUIATI0N5=" 

9013 PRINT "§-EXrT" , "H-A DARK RO 
OM" "S-NO FLOOR" , "1-THIN UALL" , " 
I -LUCKED DOOR"; 

9013 PRINT , "G-YOU" , "B-BRICK UAL 
L" . "'H-HAMHeP ' , "T-TGRCH" , "K-KEY" , 
■P^PLANK" , "F-POQD" , "D-DRINK" . "B^ 
BRNDhGE" > *'S-SPLINT" , " * -OPEN DOOR 
",■ -POOH" 
9075 PRINT , J , . "-PRESS ANY KEY. : 



9080 
9055 
9090 
9095 
9100 
9105 



IF INKEYS= ■ 
FAST 

CLS 

GOTO 260 

IF E-'0 THEN 

PPINT RT 1 



THEN GOTO 9030 




AT 19, 0j 
9110 LET 
9111 
9115 
9120 



IF 



I=E-I 

f0 THEN LET 
LET S=Z» (1+ (U/4i 
PRINT AT £0,0; 






9130 RETURN 

3900 LET A=:INT iRND*9) +1 

9901 LET Ot==PSi:A) 

9902 LET R*=WStl) 

9903 LET 14=' " 

9904 LET T=0 

9905 LET 1=0 

9906 LET t=3 

9907 LET U=l 
990S LET AA=1 

9909 LET BB=1 

9910 LET L* = "'SO YOU THROW 

9911 DIM 5$ (64.) 

9912 LET E$="YOU HAUE NO ' 

9913 LET K$="YQU USE YOUR 

9914 RETURN 

9990 LET AS="THIS 

9992 SAUE A$ 

9994 GOTO 375 

9999 PHiJr>E 4E4 



IT AUA 



OLD HOUSE' 
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Mbieexdtiiiii 
games for YOurZX 



I'lii-p J.'im I 'ii--i!ij-i » ■ %'iri 



HtfMil** rnJ«-# ,^U>dtaP4 . tikzi -h i.hifr, 



Snptt9tids* 



.■■t-« '^ * -^ ■■ :■ >'^.\n£iMiJ::^ 




M utffi A dv^ aivtiA* 



**f «Wia An M^Jjmnj rhd 



StY^tKnamm {'.MAjr^T^mmit ^^fiftr^ Frw^€tn»aM 




MpiKmmck^iB VAT Add75pp&D ot c^Wm 
Vis3 Access AiT^np&nExpie^ L^n&ti$Ckaf 

" II 111 -H>»^ -^ 

Please send /n<? /he folio wuigf g^nws 
DAiUete OS Bridge OMtm: OAdventme 
DMyssFmr DR>otsFTed UR^ingPied 
nC^dCatim OLocn^yBn 

Nsm& 

Addi&s. - 







r 



oi 



4:^pn# 



J #fi< j'iai«# « kfrt^fw flahr r. , 



1 



i*.rs fJ/rfWi*. 



IlJ.ff 



tt^#i# f*r^ful3fHtMt0^u*^itumpwtrf 
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Izxc 



.J 







ectrum Inte£&c 




rive Uii^t4-| 




rive Uni,t-2-| 




RS2%J^^ 






Spectrum owneis! Im^gne vvhai: 
gf eat use you coii M mal^ of al I 
these cofTHX)nents . Rolf on ics hawe 
integrated tftefn a3 1 into one 
attractively styted . compact unit .All 
the p(wer and confyemence of 
ftoppy disk can now be yours, but at 
a fraction of the cost, 

A complete package 

Vfefadf iw IS exiremely 
versatile. Five major ocMTipomnte 
are hou^d wilhin this one unit - 
the micro interface, two 12S^ 
drrves. RS232 S2f lai and 
Centnxiks parallel ports. Also 
i r\c 1 1 ided in the package are a blank 
wdfi^r and S|>ectr^l Writer - a 
sup^it wofd processor progmm 
The micro rnterface fomisth^ nerve 
cent/e of Wafadrn^; controlling all 
its major functions The dual drwe 
ccnfigiLVatiOCi arid Ihe ability to 
coftriectstardard periplitTals 
directly pro^des professional 
system flexibility, AJ I thiswrilTouia 
mass of separate conipor>entsand 
vulnerabte cables . Wafadrive 
transforms yotjr Spectrum into a 
vBty po^wrfu I system 

SpeedireHabiJityand 
capacity 

Tf^ wafers contain an endla^ 
loop of specialty developed 
magfietic tape drirvcn at hi^gh ^3eed 
past a f ead^ite liead . The result is 
fast access vrtthout data toss. 
Three sizes of wafer are available 
with minimum formatted 
capacities of 16K.64K 
and 12fiK The 128K 
wafer costs £3.96. 



/firr*r 



Data transfier rate is approximately 
2Kperse<;o<Kl AcceKtimo ts 
propon ionaf to capacity 16K wafers 
ana ideal for program d€vek>pnii6nt, 
Mftti tfie larger csf^^ity wafers 
being more suiUbic for general use 
and archiving of completed 
programs arxl data Mechanical 
lofigevity is assured by tr>e useof 
high0ade materials throughout 
and full inierchangeabjiity between 
nvichmes is Ruaranteed 

Extensive software 
applications 

Wafacfriw provides mtelligent 
file haixll ing aryj rapid access to 
ctata . Program development and 
other appi ications car^ be 
performed with ease Start word 
processing imn'^ediately with thie 
^jecially developed software 
pedtage included with Wafa*ive. 
Or battle with a spectacular 
interactive gam€?s program. 
Mialever your mood, you'll firxJthe 
sophi^ icat^ Wafadnve softw^e 
chaltcngmg and rewarding, Future 
versiOfisof Wafadrive will be 
3v3ilat)le for most popular home 
micros, so softwaro back-up will h^ 
comprefx^r^rve 

For further inforination 
comaci us now for our fuHcolOur 
brochure 

ALL-IN-ONE PRICE 

£129-95 (Inc. VAT* 



ROliOfiicsLtmiiiHl Sanrosh 
House . MaritkoroMgh Trpdn^ 

E6(aic. w^\yyoofiix! RP3d 

Hrgh Wycorrtie , Bue^ 
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[HARDWARE REVIEW! 



Floppy discs 

^ndthe] 

Spectrum 

IS it possible? Ray Elder investigates 



One late summer mof nmg found 
me meandering towards 
Staines, (n an issue of ZX Com- 
puting I sard T^chnologv 
Research Ltd- had not seen fit to 
send one of their disc drive inter- 
faces for review. However since 
I wrote that, and before the 
issue reached the new stands, 
thev had offered me one. 

Needless to sbv they were 
quite indjgnant at what ap- 
peared to be a complete 
falsehood, but during the ensu- 
ing phone call thev accepted my 
explanation and invited me lo 
vis ft their premises. WelL a 
chancA of a day out was not to 
be missed H and so oft I went. 

The Staines central trading 
estate was well signposted and 
easy lo find. It is b large, sprawl- 
ing complex of offices and 
warehouses and a great deal of 
activity was laki^ng piece. 

I was directed to TRUs office 
where I was met by Mr. Ruther- 
ford the general maniger, a 
pleasant gentleman with a 
wealth Df experience in 
marketrng and who is certainly 
nobody s fool. He introduced 
me to Steve Tarn who is the 
marketing director and to Steve 
Mok, managing and technical 
director and who is the inventor 
behind their products. 

The workshop is just what 
you would imagine such a place 
to be, racks of components, 
strange looking half finished 
gadgets and a steady hum of ac- 
tivity. Everything is done to a 
high degreee of accuracy, an 
automatic flow soldering 
machine has been purchased to 
ensure the most reliable solder- 
ing and to remove the chance of 
dry joints. 

I had asked for a loan of an in- 
terface, but here Mf , Rutherford 
showed his business acumen 
and gave us one, as he said; ''If 
you have it on loan you'll men- 
tion us once in your review, if 
you have it permanently then 
youil be able to try it out with 
the latest devices as they are 
produced and keep mentioning 



it with regard to compatibility/' 
Regular readers will recognise 
this as being true as Tm always 
mentioning the ZK Lprlnt 1 1 1 
interface and DK'Tronics 
keyboard! 

Merge 

Ba c k a 1 1 he office t bl y the !y me n ■ 
tinned that I had a disk interface 
and asked if there was a spare 
drive I couSd use. "What type? 
What connector? What DFS or 
DOS?'' the eicperts asked. 

''Noidea^' Isaid. 'don't you 
jiist ptug it in?" 

The gales of derisive laughter 
at my ignorance somewhat 
dampened my confidence. As it 
Turned out there wasn't one 
there anyway. So I contacted 
some of the companies who 
sold di&k drives, the reaction 
was much about the same but 
also there was a feeling of 
disbelief. A disk drive for a 
SPECTRUM??? 

Eventually I phoned Viglen, 
their attitude was similar ai first 
but soon changed to one of in- 
terest and they agreed to pro- 
vide me with a drive. By now I 
was able to inform th^m that it 
was a standard Shugart connec- 
tor — Td read the interface 
manuall 

Verifv 

Sure enough, two days later, a 
huge parcel arrived inside of 
which, and taking up approx^ 
inriately 1/20 the space but very 
well protected^ was the disk 
drive. 

Plug the interface into the 
back of the Spectrum, a tight fit 
normaliVt but with the 
DK'tronics keyboard very much 
so. In the end I used the Currah 
micro slot extender/port divider 
between the interface and the 
Spectrum, a much bettef fit all 
round, The interface has a full 
port at the rear and I tried the 2X 
Lprint 1 1 1 Centronics interface 
there first. |t worked but the 
ovefall depth of the system was 



now nearly 3 times that of the 
Spectrunrt! I found that is still 
worked fine in the top of the Cur- 
rah slot so I left ii there and con- 
nected the PRISM VTX 5000 
Prestel/I^icronet telephone 
system to the back. Plug in the 



disk drive connector cable to the 
socket on the right skle of the In- 
terface, plug in the Spectrum 
power supply to the special 
socket on the left of the inter- 
face, held my breath whilst 
keeping my fingers crossed and 
switch on . . . 

List the TRi 
Interface 

The B Disk interface, as it's call- 
ed is a large black ABS box 
which lies flat and plugs into the 
rear port of the Spectrum, a full 
through port is provided as well 
as sockets for the Spectrunr> 
PSU and the drive cable. 

It IS a nice looking unit and as 
was to be expected, the compo- 
nent layout and soldering was 
tidy and neat. 

The accompanying manual is 
a joy to read, I read ii first while 
waiting for the drive to arrive 
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ar>d could undafsisnd H withoul 
h&vir^ to have the thing work- 
ing in froni of nrw lo experiment 
on. 

In e eiear and concise manner 
a^ch of the: fur^ctions are ex- 
plained, all the standard SAVE 
ar>d LOAD formats are provided 
plus a facility to auto run 
machine code by specifying its 
run address as s third parameter 
when saving. Verify is not sup- 
ported and this worried me at 
first. However, after extensive 
UBB^ I can honestly say that I've 
r^ver had a tailed SAVE. 

Some Microdrive commands 
ar& used, ERASE. CAT and 
MOVE to tidy up the disk, and up 
to tour drives can be controlled 
from the interface. 

On power up the interface is 
automatirally brought in, the 
TjRL notice is displayed and the 
disk password is requested. 
Each disk used can be protected 
by its own password. Once this 



is entered then the interface cur- 
sor is displayed, you can then 
utilise the disk commands or, by 
entering RETURN , go into Basic. 

The Microdrive file sysiem is 
opetated by the Streams and the 
functions OPEN and CLOSE are 
not used. Steve said he's work- 
ing on it, but I can see no im- 
mediate necessity as, to rny 
knowledge, there is no com- 
merical software using it end 
there ere many ways of getting 
around il. 

A useful device is the use of 
PEEK and POKE in disk com 
mand^ which will allow you to 
have random access to any sec- 
tor of the disc, a competant pro- 
gram mar could make use of this 
to access the 2BB bytes for fil- 
irifl. 

The disk commands can be 
accessed fronn within both Basic 
programs and machine code 
programs. Brief but full instruc 
lions ^r^ given in the manual 




Vlgien disk drive 

Viglen are essentially a com- 
puter supplier and were in- 
terested in the idea of linking ^ 
disk drive to a Spectrum, I got 
the impression from some com- 
p^anies that they couldn't be 
bothered with such a lowly com- 
puter 

Viglen have a large range of 
drives available at a large range 
of prices, but the one I asked for 
was a very simple, 40 track, 
single sided drive plus built in 
PSU. 

The one supplied was the 
TEAC FB&D1 dnd bore their 
legend. The cost for this unit is 
£159.00, 

The drive itself has a smart, 
long thin cream case with a 
black from, disks are inserted 
and a lever secures them, apart 
from a slight rumble as the drive 
starts and stops^ operation is 
almost silent 

The case dimensions are* 
1 46k41 jc209mm. and it 
weighs 1 .4 Kg ie. It's bigger and 
heavier than the standard Spec- 
trum! There's not much to say 
about the disk drive e^tcept that 
IS has perl Of mad perfectiy arid 
to recommend the company to 
you as they were very helpful 

Run 

CRASH II Oh dear; however the 
problem was soon traced down 
to the jncompatabiliiy of the 
VTX 5000 and the interface. 
Both wanted to inrtialise and 
operate on power up. 

THL were again helpful and 
suggested a simple modification 
which would overcome this. In 
effect, to cut out the euro start 
up all that is needed is a small 
single pole, two-way switch. 
They offered to modify my inter- 
face and said that for a small 
charge they will fit it to anyone's 
interface if required. It seems a 
pity that it couldn't have been 
built in as standard. 

After That all worked perfect- 
ly. 

The interface uses an incredi- 
ble 126 bytes of the Spectrum 
RAM, and, apart from the usual 
problems which all mi c rod rive 
owners trying to convert pro- 
grams encountered, getting pro- 
grams onto disk was simplicity 
itself. 

Programs which were writ- 
ten in a professional manner for 
serious purposes were obvious- 
ly provided with suitable 
documentation which nrtade it 
easy. 

fas word 1 1 ^ probably the 
most widely used and profes- 
sional word processor was con- 
verted in twenty mins. 
(including 4 mins loading in from 
tape: disk load time 8 secs^l 



Masterfije from Campbell 
systems, the most versatile fil* 
ing program I have so far seen 
for the Spectrum also transfer- 
red as if it was designed for disk. 

So I tried Jet Set Willy. No 
problem! 

Here is a compar^or^: 

Jet Set Willy loading time^ 

Tape 4.30 mins. 

Micrcxirive 9.50 to 45. T5 
sees, depending 
one tape position. 

Disk 11.10 



REM 

TRL demonstrated the interface 
working with the Sinclair Inter- 
face 1 . It is fully compatible with 
it. so that the RS232 and net- 
working facilities can be used. 

This is particularly useful in 
an educational situation as it 
means that several Specirums 
can have use of a single disk 
drive through a central controll- 
ing Spectrum. 

The la tes t de v ice f rom T H L . is 
a Centronics interface for the QL 
which plugs directly into the 
RS232 socket. This should cost 
around £ 4 5 .00 inc . VAT and on 
the production model I saw the 
unit was built into a connecting 
cable. 

A similar unit is planned for 
the Spectrum Interface 1 
RS232 port and should be 
available soon. 

Output 

Very impressive indeed, but a^so 
expensive ■ at £8 5. 00 for the in- 
terface plus £153,00 for the 
drive IE 24 4 .00 ) this is not likely 
to be the system for the occa 
sional user. 

indeed, if your main use ie 
games and all you want is to get 
at those aliens quicker then the 
Microdrive is more than ade- 
quate^ A disk system would be a 
waste of money in this esse. 

However, if you take your 
hobby seriously or use your 
Spectrum for eny business pur- 
pose , then this system is well 
worth considering. In the long 
run the price of disks compared 
to that of microdrives - CI -90 
to £4.95 — is worth noting. 

Disks, although not the 
perfect storage medium by any 
means, have been around for a 
while and the drives are well 
tested and usually reliable ^ 

And finaify, if you get 
something like a disk drive it is 
almost certainly going to be 
compatible with another com 
puter if and when you upgrade 
from your Spectrum, whereas 
the Microdrive almost certainly 
will not. 
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SPECTRUM 48KCBM64 




Featuring 

the unique 

PersonaUty Control Systmn 



No. 1 Golden Square, London W1R 3AB,T«lAphorw01'437 0626 




'Calling all whizz kids - 
my CLEVER CLOGS 
games aie the 
ultimate diaUenge!' 



Ttm^ sidling gimet cf sldU and titim^ ai^ the 
oomtv^ wodc of real life 'Ckv^r Clogs' aikd thdf 
^^nctieiB to give you wtuiz kids th^ tiltimate chillenge 

: rompyter games that reiUy maiii teinujig ftm 

Lxci^j^ 3 graphics, a wide dioira d *di!Bcufty* ievels, 
. J5 supptenientary taiofwledge pacfcs foj several 
umm m the mngp make Qewi Oogi Britam's besi 
&IY ii eaiiy tMiimg SQftwirer 

mq wtOi * Party Tint* for Age 3+, the Qefvw Clogs 
m oimgs i niew approach to learning for whizz kids 
QL m iges. And if vm jcin the ClevBr Clogs Qub yonU 
iutomScally be eligime lor xnany money-saving 
spidiloiem 

ected titkiinMila al W H &mth,Meima and 
%Asm leading iHiilam 

CLEVER CLOGS 

early leamiiig games 

produced by 

ARGUS PRESS SOFTWARE 

1 Golden Square, London WlR SAfi 

Telephone: 01 437 0626 
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Spectrum Arcade 

David Harwood gives us the low-down 
on some high-scoring arcade games 



posd was the sound, which can 
be turn#tf off and on. and is as 
qlow as any micro can get to a 
realistic heNcopter's noise. 

So, b\1 in alf bnilfant graphics, 
outstanding si iTiu la tion — an ex- 
cellent game. 



Comliat Lynx by 
Dureii software 

Having unwrapped mv bundle of 
tapes anct gtancing through, I 
thought that I woufd start off 
with tha best of the bunqh. 
Combat LynK bv DuraH for the 
4aK SpBctrum, comes in a 
smart plastic case, which is 
more lika a video cassette case 
than B software box^ with a bat- 
tle picture on the front which 
should auract the puntars. 

I was more attracted to the 
note on the back of the case. 
"CI 00 Reward' ', if mv copy of 
the game did not have a blue 
plastic cassette body with the 
word 'DURELL' embossed on ft. 
Well fotks. I haven't moved so 
fast in all my life> but alas^ mv 
tape was not forgery and no 
£100. I think that ihis is a 
brilliant idea to beat software 
piracy, which is bnnging some 
firms down under and I seriously 
hope that many other com- 
panies win follow suit- 
Combat Lynx is described as 
an air-to-ground battle simula- 
tion game and is written in puire, 
100% machine code. The 
manual reads V . . probably 
the most comprehensive 'real 
time' battle simulation ever writ- 
ten' (does this remind you of a 
lager advert?]. 

The idea of the game is to 
protect your bases from being 
attacked by the enemy and also 
to stop yourself being blown-up 
in mid-air. 

At the beginning of the game 
the user has the optson to re- 
define they keys and save or 
toad score and key definitions, 
The ski]] fevel then needs to be 
selected between one and four, 
with four being the hardest and 
with more bases to look after. 
Your base has luckity got an 
endless supply of fuel weapons 
and the magical touch of 
revitalising injured 'troops. 

Enemy vehicles wiil slowly 
attack aif your bases, unless 
stopped by allied vehicles or 
yourself. As all you supplies are 
at base Mh e ene m y w i M e v en 
tually arrive there and complete- 
ly wipe it out in one fell swoopn 
leaving you totally disarmed as 
weapon suppUes an injured per- 
sons cannot be recuperated. 
You control the helicopter, 

40 



which at the start of the game is 
hoverrr>g above base and by 
gently tapping the 'down' key, 
you land at 8a se and are 
presented with a set of screens 
in order to select weapons and 
troops, Possing through the 
screens, personnel may be pick^ 
ed up, injured peisonnel dropped 
arKJ various weapofpS collected. 
There are si>£ types of weapons 
at your disposal ^ each having 
different technicalities. The 
more weapons and personnel 
that are carried the more fuel is 
automatically dropped as there 
Ja a maximum weight allowed on 
board 

There are mines, which can 
be strategicaMy placed around 
your bases to prevent a land at- 
tack on them: there are heat^ 
seeking missiles^ wire-gutded 
missiles and three unguided 
missiles 

The inteiiiQence map Is a map 
of the battlefield with the lower 
ground in different colour to the 
higher ground end el3 the bases 
and vehicles, both ailted and 
enemy, are represented by sym 
bols. It is ad vised that you do not 
blow up the allied vehicles as 
you wil) definitley need all the 
help that you can get. 

At any time the co-ordinates 
of all bases can be found out. 
thus by using the map the 
general direction may be form- 
ed. The nmap is e^camined by us- 
ing the cursor keys with North 
a f ways pointing upwards. 

As well asall this thereis also 
a message screen. The informer 
of when your bases are under at- 
tack and also when they have 



been totally wiped out, as well 
as any other appropriate 
messages. Fuel, speed, 
temperature guagesamd a com- 
pass are all present in order for 
you. the helipcopter pilot, to sur- 
vive and win this war. 

The helipcopter, seen from 
behind, is easly controlled 
although a flicking of the flight 
screen occurs when you turn 
more then 4 S degrees in order to 
put you at the rear of the 
helicopter again. This can put 
you off at first, but in rto way 
does it hinder your game as 
there isn't any delay ir^ restoring 
the flight image. The weapons 
are fired first of all selecting the 
desired system, pressing the 
weapon's sight key. lining up 
the black cross and finally press- 
ing the fire button. This process 
can be too long if the enemy is in 
sight, by the time this 
weaponary process has ben af- 
fected, the enemy has disap- 
peared. This is why t fourrd the 
heat seeking and wire guided 
missiles most useful^ as there is 
no real need to activate and line 
up the weapons sight 

An excefleni game, which 
kept me (moderatley) awake till 
the early hours of the morning, 
that can be enjoyed by alL You 
are placed in the centre of a real- 
time battle situation and are 
your own boss as to how you 
may win the battle^ 

The game is not for the very 
young or the elderly, but even if 
you come in the mkjdie of the 
above range. I am sure thet you 
will find this simulation no easy 
task: The icing on the cake I sup- 




INSTRUCTIONS 


- 85% 


PRESENTATION 


- 95% 


ADDICTABILITY 


- 95% 


VALUE 


-95% 


ZXC FACTOR 


- 10 



Where the ZXC Factor Is a mark 

out of ten representing whether 
I would buy the game. 



Draoonfire by 
ctiMtahsoft 

You are Young Prince WiHiam, 
whose laborious chore is to 
recover the nation's treasure 
from the castle, guarded of 
course by an evil dragon. As the 
treasure is in the castle^ the 
Prince needs to get into the main 
room of the castle via the draw- 
br^dge. So the Gallant Pnnce 
sets off along the drawbridge 
dodging fast- moving fireballs. 
Quite an unfair task for such a 
young fellow. 

The controls are fairly simple, 
using the cursor keys to move 
left and right. 6 to duck under 
the fireballs and to lump over. 
The game is joystick compatible 
with the Cheetah R.A.T. , Kemp- 
stonor Interface 2. 

Once inside the castle, the 
cursor keys will move young 
Willy in the desired direction in 
order to pick up the stolen 
treasure. Once this screen is 
completed, the game goes back 
to the first screen where the 
level of pEay is automatically in- 
creased and the Prince has to 
get into the castle dodging the 
fireballs again. 

Inside the castle, as promis- 
ed, \ expected to find a dragon^ 
but instead it looked more like a 
Crocodile, This dragon moves 
along the end waH breathing out 
fireballs. Occasionally, when 
stryck by a fireball, the body of 
The Prince was not erased and 
the game continued with a new 
William. This is a small bug, but 
as playing progressed a far 
larger one occurred If the Prince 
stayed alongside two of the 
walls or in two of the corners, 
the fireballs just went straight 
through him and nothing hap- 
pened at ali^ Let's hope that this 
is cleared up in the Mnal version. 
These bugs are quite surprising 
as with only two screens and 
48K of RAM I would have 
thought they could have been 
eKtensively checked. 

The graphics are alright and 
clear but nothing special, but on 
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th« whole I found it a no-go 

gams, 

MST(^UCT»ONS 80% 

PRESENT AT 101^ 65% 

ADD STABILITY 55% 

VALUE 60% 

ZXC FACTOR B 



Frank N stein by 

Game number two iri the \'m is 
FRANK N STEIN by PSS and \s 
Iha tvpfl of polished game ex- 
pdctdd IQ come froni such a 
good software house. The idea 
i^ the same ae Manic Miner, 
zooming fourid the screen pick- 
ififl things up. This time not light 
bulbil but . . . yes, parts of a 
monster's body. It is your task 
as the mad. mad professor (t 
wor>dtr if he was intended to 
bGsrafesemblaricetoSirClive?) 
ti3 eottect a nd assemble a ii se v en 
pans of the body and then make 
it come a live in orde r to get to t he 
nfssct screeti. This may sound 
BAsy, but to add to the difficulty 
of your mission, the body must 
ba collected in the correct order 
artd r>ot ^n any old fashion and 
The pieces ire not always in the 
most Busiest or acce^sable 
place. 

On the first screen the pro- 
fessor has to grab the right che&t 
and then imrnediat^ly slide 
down a rope, etse the gun suc- 
cessfully kl\h yoa, which is ju^t 
or^ example of lots of hair rais 
ing and adrenalin pumping ac- 
tion that is to follow. 

The jumping to get to dif- 
f^rani floors is not as easy aB in 



Manic Miner as the professor 
needs to be exactly positioned 
ouer a spring to jump up a rope or 
to slide down befofe act I vat ion 
can take p^ace^ I found it easier 
to walk past the sprrng with the 
jump button held down at the 
seme time, so at the right mo- 
ment the professor would jump 
and no time woukj be lost. In- 
cidental! Vr the controi keys are 
well placed and the game is 
joystick compatible. 

Some t hou g ht needs t o go in - 
to some movements. How on 
earth is the proffesor going to 
grab a leg [for example without 
being squashed by a barret or get 
how of an arm without being 
poisoned by the lobster. 

After each bodycoliection 
screen there is just a straighfor- 
ward I?) obstade course. This is 
greet fun as you manoeuvre the 
Professor to the top of the 
screen in order to activate the 
monster again before going in to 
the next room in FRANK N 
STEIN^S lair. 

The obstacle course is more 
enjoyable than collecting the 
body as a direct plan of action to 
be adhered to else the bail may 
fell on your head or the crabs, 
lobsters, spiders, barrels, mice^ 
crocodiles, pumpkins, batSr 
snails. . . J the list is endless) 
may gat you. 

Another probiem i^ the 
ground, which is not always as 
sound as it may seem, !ca is 
strategically placed and is great 
fun to watch es the Professor 
slips and slides. So aFso are the 
green patches of grass, slowing 
the movements of The Professor 
down greatly as he ambles 
across, admiring the view, afid 



the light butb^, causing an elec- 
tric shock and finally the 
transformers, which delay you 
greatly as they beam you to their 
side. 

All these and more go for- 
ward to make the game ex- 
citing, intelligent, fun to play 
with faujttess graphics and 
sound. A must. 

INSTRUCTIONS 70% 
PRESENT ATtON 100% 
ADDlCTABiLfTV 100% 
VALUE 100% 

ZXC FACTOR 10 

Jump by unique 

A game that I have bean lool^ing 
out for at the software stands 
that seem to appear in all the 
stores now has finally arrived* - 
JUMP, by Unkfua, i-s an arcade 
type game where you are in con- 
trol of a man climbiinghis way up 
a tower block of flats. You have 
six controls to move either arm 
or leg and to move left or right. 
This is far too many for keyboard 
operation and unless you 
possess nimble fingers, you may 
find ft quite a task, I think it 
would have been a good idea to 
include a joystick option, 
especially as this game is 
directed only to the arcade game 
enthusiest. 

Controlling your fingers you 
must climb up the tower blocks 
keep ing an eye open for the win- 
dows, which musn't shut or 
close aa you will find yourself 
felling to the ground. These win- 
dows are opened and closed by 
mad apes, who also throw plant 
pots et you in en effort to get you 
off theif tower block. 

An interesting point to note is 
that in the instructions we are 
told that epes have overtaken 
the tower block and at the intro- 
duction screen, we see an ape 
appearing at the window, but as 
soon as the game starts, Dar- 
win*s Theory of Evolution takes 
place end ail the apes have 
changed into men. 

The f iower seemed to come 
at incredibly random moments, 
as quite often there is no chance 
of escape. This certainly made 
the game more of a challenge — 
not to be beaten by these apes 
lof menl. 

The music is good and the 
very detailed and smooth 
graphics are excellent, elthough 
they can get a bit boring after a 
time. This game, though, is a 
sure must for any arcade freak 
(or w i^n do w- cleaner). 

INSTRUCTIONS 80% 
PRESENTATION 85% 
ADDICTABILITY 80% 
VALUE 80% 

ZXC FACTOR 7 



Elolits by Atlantis 
Software 

Next, we come to EIGHTS* by 
ATLANTIS Software and is the 
on^ game out of the whole 
bunch that is not strictly en ar- 
cade style game. 

EIGHTS is an easy to leam 
card game of strategy for two 
ptayers - you and the com- 
puter. The computer is of course 
master dealer, ecorekeepr ar^ 
opponent. We are told that the 
computer does in no way cheat, 
he just sees how many card* 
you've got and no further and if 
he dki cheat, he would win every 
time. He plays too damn well 
anyway. 

The gome is as follows. Each 
player hss seven cards. Player 1 
discards his first card and then 
player 2 must folk^w the same 
surt or denomination as the card 
just played, If the player cannot 
go. he must draw cards from the 
deck until he can, or until no 
more cards are left. There is no 
limi^t to the number of cards that 
you may draw from the pack, so 
if you want to cheat . . . 

Eights ere played as wild, so 
if you lay do w n en eight , the su it 
can be chenged so the pieyer 
can plan out his moves and 
hopefully get rid of ail his cards 
before his opponent and thus 
win e round. The score of each 
round is determined by the value 
of the cards in the defeated 
hand, with eights worth 50 
points as they are so valuable. 
The overall winner is the first 
one to a hundred, but the com- 
puter win not give up easily. 

The simple instructions will 
enable any anti-card game sup- 
porEer to reverse his ways and 
get addicted. On your turn, you 
enter first of all the value of the 
card — eg. A for Ace, Q for 
Queen, 6 for Six etc. end then 
the suit - H for Hearts, C for 
Clubs and so on. The computer 
than checks that this card exists 
in your hand. If it does then the 
computer takes his go, and so 
on. If you cannot g-o, by simply 
pressing D you draw a card from 
the pack or if there are no cards 
left. X to skip your turn. 

The played cards are 
represented in graphic form at 
the centre of the screen end 
your hand is shown at the bot- 
tom, just detailing the cards^ 
The cards are good, although 
not as sharp as they couid have 
been and also the suits could 
heve pointed both ways up as in 
real ptaying cards and not just 
upwards as on the screen. 

Some neat Mttle tricks are m- 
eluded, with BEEPing to remind 
you that it is your go. the sounds 
of the s huffing and dealing of j 
the pack and the four levels of j 
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pt«Y rriakfl Eights an exciting a r>d 
iniQlfis^nt game %hm is hard to 
^op playrng once started. The 
computer pleys a skilled game, 
even at the easiest lave!. A good 
buy f Of any card gamester. The 
good thing about it js that you 
don't heve to beg somebody to 
ptay cerdft with you — juAt 
aw'ptch on the computer and TV, 
get ^ couple of drinks ready ai>d 
you're evy ay H 

INSTRUCTIONS 100% 
PRESENTATtON 90% 
ADDICTABILrTY 90% 
VALUE 90% 

ZXC FACTOR 9 
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wortd Cup by Artie 
Software 

Now fof ell you football fanatics. 
World Ckip by Arttc Software 
the game that you have waited 
for aiKJ no doubt had many 
aleepFess riights, hoping that ft 
would appear soon. 

Th* g&me is tor up to nine 
p ley e rs and is a sinn u iet io n of real 
$Qccer. Heving selected the 
number of player$ and the 
desired teams out of a choice of 
40p theactionbegins wjth either 
a practice mode of the full 
leofliie. 

As the players run onto the 
pitch, the cheermg crowd are 
serenaded with various tunes - 
Match of the Day, I'm Forever 
Stowing Bubbles, When The 
S Bints H Nice One Cyrit {but only 
after e goaD^ which also play 
through the game. I was grateful 
for the sound off key as Spec- 
trum sound can so met I me 5 get a 
bit grating. 

The ganrie starts with player 
1 kicking off, which is taken 
automaticellyr es are the gt>elJe 
movements and throw-ins. lif 
you play against the computer, 
be warned as rt plays a good 
game and is very hard to beat. 



Unfortunately, you do not 
have control of all your men on 
the pitch, only the man nearest 
the balL This seems to be a great 
disadvantage at first, but the 
computer ts generally quEte good 
in controling the rest of your 
^ide. so ft is not too much of a 
pfOblem. 

Unfortunately atsotherais no 
key- select option, which would 
have been welcomed es found 
the key^ slight Ey uncomfortable 
touve. 1 forup. Q down. S right 
and A left with the bottom row 
for shooting. You are allowed to 
use either the Sinclair or Kemp- 
ston joystick, which would be of 
great advantage as quicker ec- 
tion and movement wilf improve 
your game. 

I found that both goalies 
were a little thick in that they 
just felt 'Lets get rid of the ball 
and kick it over the line' instead 
of passing to a specific player 
{remind you of any teams — I 
coukl name a fawl. 

The spaed of my players was 
not aEways as fast as they could 
hive been. My footballer moved 
faster running at a diagonal than 
in a straight line. )n spite of this, I 
thoroughly enjoyed all the 
games in the league and 
althoiioh the computer won and 
got his hands (hands?) on the 
Cup at the end of it alL my wife 
was knocked out in the first 
round (At least I got her to play 
at allf! 

I did ftnd a little bug: where 
the player had just been after a 
throw in, there was a gap on the 
linen which was refreshed quite 
soon afterwards. I wouW have 
thought that by the time the final 
version arrives in the shops this 
error will not occur. 

Another polished game from 
Artie software^ who managed to 
sneak in a couple of adverts 
above the crowd for thefr range 
of software and right at the erd 
that wonderful phrase appeared 
'and many more'. Well keep 'em 
COmmg eg they can only get bet- 
ter. 

WSTRUCTIONS 100% 
PRESENTATION 95% 
ADDICTABIUTY 96% 
VALUE 90% 

ZXC FACTOR 9 



HYpwMattsr by 
H.C. LofftLorlen 

Penultimately, we coma to 
HyperWastef. whtch is another 
asioroids type game- For many 
people this will obviously be an 
instant turn-off as the number of 
invadar/asterokj type gemes on 
the market is innumerabte and 
when you have seen one, you 
have seen tham alL 8UT — this 



game is different. This game 
seemed to have an unknown 
addictability force surrounding it 
ar>d once setting in the pilot seat 
of the G.P.4.U. hi-tech galaxy 
surveillance craft, k is very dif- 
ficult to get off. 

Unfortunately there was not 
a joystick option, which would 
have helped, but as the controls 
are simple to use - 1 for clock ^ 
wise. 2 for anti-clockwise, 6 for 
thrust. 7 for fire artd any key on 
the bottom row for Hyperblast 
there should be no problems. 

HYPERBLAST is just a posh 
name for Hyperspace with 
affective sound and graphics as 
your G.^.4.U. is teamed to 
another position in the galaxy. 

Having selected the skill level 
end either 1 or 2 players, the ac- 
tion begins. You have got 99 
seconds to completely clear the 
first ^raen of aliens. There are 
17 screens totally and each 
screen has got its own detailed 
shapes to be destroyed, from 
rotating balls to discs to dia- 
monds to barreils etc. and each 
shape is peculiar to where it can 
be shot to be blown up. 

There is not much more that I 
can say about this game, apart 
from Fts detailed graphics and 
arcade quality sound make it up 
into art excising end addictive 
game. Great fun. 

INSTRUCTIONS S0% 

PftESENTATlON 95% 

ADDICTABILITV 100% 

VALUE 96% 

ZXC FACTOR 9 



M-m-trebv 
Automita UK. 

The last of the bunch is 
IH-Irv ERE by Automata U.K. 
Umitad. Automata is a trertdy 
company, doing lo computers 
what the SEX PISTOLS did to 
music. 




PI-IN'ERE ift another game 
where you have to go around 
screens arrf collect even the 
greatest 'Arcadist' among you, 
there shoukf be no times of 
boredom. 

A nice feature of the game ia 
that after all your lives have been 
used up^ the next game can be 
aterted from the last visited 
screen or from afresh. This is a 
great idaa and I hope that many 
more software authors will 
follow, as sometimes it can be 
tedious going through ali the 
seme screens when wanting to 
discover new. You can also save 
or ioad the last position and hi^h 
score, which will stop you from 
going through 59 screens to get 
to the 60th each time. A random 
life will aiso be granted, if the 
word EXTRA is lit up at the bot- 
tom of the ecraen. 

The idea is as foltows: You 
are Burt, who has been injected 
into the computer where his 
mission is to track down the 
elusive 'BIG BUG'. Isn't there 
one in every computer? A$ you 
go through many screens, col 
lecting tha various objects (I 
would love to know how milk- 
bottles managed to gat into the 
computer, but you cannot trust 
etectornics all the time. - ), 
your progress is hindered by 
minor bugs, each with their own 
degree of inteJisgance. The red 
bug 35 abte to tunnel after you, 
whereas the other three cannot . 

And then there are tha EDIT 
keys, which whan loosened 
from the waits, will give you an 
extra 30 points if they fall on a 
'bug'- The only problem being 
that if they fall on you - BANG 
— a life gone. One unfair screen 
lis when the EDIT key starts fall- 
ing on you right at the beginning 
ar>d you have to get out of the 
way immediately, or else I 

With clear but not too dataij- 
ed grapt^icSr with good sound 
ar>d joystick option, with the 
worKJerful music of Just Kooks 
Ofl the *B-side' of the tape, a 
definite must for any computer 
game freak ar>d lover of KOOL 
musik. 

INSTRUCTIONS iO% 

PfiESENTATION 9B% 

ADDICTABIUTY 95% 

VALUE 95% 

ZXC FACTOR 9 



POOTNOTl: 

Having aventuaDy finished the 
hobbit tha other day, I thought J 
would at ieast be sereneded by 
something or the screen would 
flash, but Snstead a few words 
came up on the screen and that 
was it. I suppose I should be 
satisfied with my brilliance MM 
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R)f 16K and 48K machines. 
10DK of program! Simply load and runi 



• 3 Origbial Gmmmm 

i Anrad^, Ad w n tu tv ^ nd S^ra t^gv - 
I more ftjin^ moT€ valii€ - only from 
Argu»( 



• UTILITIES 

Gamciiit^rb dellghti galofti ^ 
impruved graphics, souikIIp 
disassemblers — Ifis all here! 
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whacky worid of home computliig 




\ 




Spectrum Computing 
adds a new dimension to your micro! 
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Run this Argus Spectrum tape and you'D 

soon see why it's Britain's top selling tape 

magazine. Each issue gives you a variety of 

exciting and challenging games to play, 

reviews of other newly released 

software plus valuable utilities 

enabling you to write your own 

programmes and games. 







Stretch your imagination and skills with 
Spectrum Computing - available every 
other month from WH Smith, Menzies and 
other leading stores. 

(You'll see them advertised on TV 
iiTom Septemberf) 

Get your copy today! 



Aigus Tape Magazines produced by 
ARGUS PRESS SOFTWARE 

1 Golden Squaze, [lOndoti WIR 3AB 
Telephone: 01 437 062S 
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Artificial 
intelligence 

on the 



f 



Artificial intelligence is the science of making 

machines do things that would require intelligence if 

done by men. in this article, Tim Hartnell examines a 

simple artificial intelligence program for the OL 



Artificial Intelligence (A() is a 
fasciriBting fieW. where science 
fact interacts with science fic^ 
tion. 

Since the fir$i computers 
were built, anguished debates 
have been fought over topics 
such B^. Can a machine reallv 
think? What is the naiure of in- 
telirgence, and will a tnachfne 
ever be built which can partake 
of ThBt nature? 

programs have been written 
which allow computers to 
display fnanv actions whrch ap- 
pear intelligent. Machines can 
now ieam and reason, can lalk 
with peopte, obey them and ad- 
vise chem. As achievements in 
the field accumulate, the ques- 
tion Ms the computer reellv 
Thinking?' has taken a hack seat. 
The approach nowadays tends 
to be along the lines of: Mt 
doesn't matter whethef the 
computer is reaffy thinking or 
not- So long as ii can reach ap- 
paremly intelligent conciusionsn 
which work in practice, we can 
a$$ume inteltigefice \& present'. 

There is a limited number of 
experts in the world on any one 
subject- I! doesn t matter what 
fiekj you're telking abou! — 
mending cars, mining for 
uranium, diagnosing human iM- 
neas, sorting edible mushrooms 
from poisonoys ones — there is 
a limit to the number of experts 
we have available. 

Now while the world is not 
exactly crying out for more 
myshroom-soning ejtperts. 
there are areas of the world 
jmo^t of it in fact) where there 
are not enough doctors. W in- 
leiligent computefs could help 
overcome this shortage, it 
woukj be of immense benefit. 

Using computers to act in 
telligently to assist or replace ex- 
perts is one area of A I where 
great strides have been made in 
t he pa St t w o decades . The na me 



of the fiekJ is expert systems', 
in which the computer program 
is used to capture' the expertise 
of en expert in such a way that a 
non-experi can tap that informa- 
tion. The progrem in this arlicte 
w ill demonstrate a simple expert 
system in use on the QL 

In Its simplest form, an expert 
system is a series of IF/THEN 
statements. A diagnostic 
system could be as sirtipJe as 
this: 



system (and developing your 
own) is hardly likely to have as 
dramatic effect on you as our 
human expert experienced, you 
will learn a great deat about how 
such systems are developed. 

There are a number of suc- 
cessful systems around. They 
include DENDRAL which is able 
to work out facts about 
molecular structures from raw 
chemical data: EURISKOr which 
is able to barn as it works, whi^ch 



IF the patient is coughing 
AND be has recentty been soaked to the skin 
AND then stood in a freezing wind for an hour 
THEN ^he patient has a cold 



Of course, one wouhj hardly 
need an expert system to make 
a diagnosis like this^ 

It ts interesting that many 
human experts do not know ex^ 
actly how thev reach their con- 
clusrons. Building an expert 
system for a particular area can 
be as much of a revelation to the 
human expert as to the person 
creating the knowledge base for 
the computer program. In the 
book The fffrh G&ner&thn — Ar 
UfiCfMf fnteffmnce jnrf Japan's 
Cornputef Chsfhnge to the 
VVb/:^ (Ferger^baum and McCor- 
duck ) we read the very sad story 
of an e^cpert who wiflingly ex- 
plained hi5 methods to a 
'knowledge engineer' Ithename 
given to those who drew out 
others' expertise and then 
modify ii for the computer pro- 
gram) The expert was highly 
regarded (end wefl-peidl for his 
expertise, and was at first 
disbeMeving when the 
knowledge engineer discovered 
the expertise could be reduced 
to a tew hundred working rules 
of thumb'. From disbefief, the 
expert s view changed to one of 
depression, end finally he quit 
the field, a broken man. 

While running our expert 



creates three-dimensional 
micfoelectric circuits; TAX- 
MAN, which examines the tax 
rules in America and gives 
customers advice on how best 
to operete within the rules; and 
GENESIS, which allows scien- 
tists to plan and simulate gene- 
splicing arrangements. 

I'm afraid we won't be get- 
ting into gene-slicing just yet. 
although we will be finding 
some interesting applications 
for our expert system, such as 
solving the everyday problem of 
telling the difference between e 
man, a horse and a sparrow. 

Our system is called SPURT. 
Run the following program on 
your QL, and you' II see SPURT in 
action. It asks you three ques- 
tions, and from them deter^ 



mines which of the three (the 
man, the horse or the sparrow) 
you were thinking of. 

After setting the scene, with 
the line numbers up to 60, the 
real business of determining 
which creature you're thinking 
about begins, with the section 
of code from 1 7 to 2 90 , You'll 
see in the part of the program 
from lines 310 to 360. the 
variable COUNT fs set to zero at 
the start of the run, and in- 
cremented by one each time a 
'yes' answer is given. Using this 
information. SPURT hes notrou 
ble deciding which creature 
you're thinking about Ilines250 
through to 2 90 J. As you can 
see, it is a pretty simpEe pro- 
gram, but one which lays the 
foundation upon which expert 
systems could be built. From it, 
you can develop programs 
which - for example ~ could 
do thmgs like predict the mean 
failure time of stressed metals. 
Use our framework, and try to 
develop your own expert 
$V$tem in a field of your choice. 

This article is based on the 
books Exp/oring Arttfici&t 
fnwfftgef^ce on your QL j/ntf 
£xpfonfrg Artffic&f fntettfgence 
on youf ZX Spectrum. The 
books are C 6. 95 each, and are 
available from the publishers. 
Interface Publications. 9/11 
Kensington High Street, Lofidon 
W8 5NP, 
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RFMc^rk ===== 

REMark SPURT 

REMark ===== 

• 

i ni t ial i ^e 
REPeat mainloop 
PRINT: PRINT "I 

sparrow'* 




want you to think 
a hcDrse"\" o 
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5Q F'AUSE 20(3 

60 PRINT: PRINT 

70 a^k _q ue^ t i ons 

B0 PftINT 

90 PRINT " 

1Q0 PRINT: PRINT "Press ENTER for an 
other one , or " 

llB PRINT ^'arty key and then ENTER to 
quit" 

120 INPUT ^S 

13K IF q*<>""s EXIT main_loDp 
Ue CLS 

I SB END REPeat main_lDop 
152 STOP 
154 : 

160 REMark «=«=-=-===- 
162 ftEMark definitions 
164 REMark =========== 

166 : 

170 DEFine PROCedure ask quest ions 

180 count-CJ 

190 PRINT "Does it have twD legs?*' 

200 process_answer 

2ia PRINT "Can it walk?" 

220 proces5_answer 

230 PRINT "Can it fly?'* 

240 pr oc ess _ answer 

250 PRINT "You were thinking of a "; 
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270 

2ets 

285 
290 
300 
310 
315 
320 
330 
332 
334 
335 
340 
350 
360 
370 
3B0 
390 
400 
410 
420 
430 
440 
450 
460 
470 
4B0 



SELect ON count 

= 1: PRINT ''horse" 

=2: PRINT "man" 

^3s PRINT "sparrow" 
END SELect 
END DEFine as(: _que5t i ons 

m 

DEFine PROCedure process_answer 
REPeat control 
INPUT " y or n "jz* 
IF ?*="y" OR z*="n" 

EXIT control 
END IF 
END REPeat control 
IF it='*y": count-count + 1 
PRINT 
END DEFine 

* 

V 

DEFine PROCedure initialise 

CLS »0 

EtORDER 7,4 

PAPER 1 

INK 7 

CLS 
END DEFine initialise 

m 

REMark ==^===*== 
REMark END SPURT 
REMark ========= 
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Mini Bingo 

NO Big Prizes, but what a 

game! From the portfolio 

of R C Luxton in Solihull. 



Mini Bingo is a game for four 
plsyars in which the computer 
prints my vef sion of a Bingo card 
for each of the ptayers. Each 
card ha3 ten random numbers 
which ar€ unique to that game. 

After B warning that the 
screen w i 1 1 go b I ank for a boy 1 30 
seconds, you are asked to press 
"S" to start the game^ end from 
theri on the computer does 
everything until a winner is 
declared. 

The numbers allott&d to the 
cards are called' at random by 
the 2X81 . If the number 'called' 
appears on the card, that 
rrumber's 'blacked out \ The first 
card which is completely black- 
ed out is d^lared the winner, 
and the number of 'ceDs' re- 
quired to win the game an- 
nounced. 

In addition to the winner of 
each game, the owner of the 
winning card requiring the least 
number of 'calls' ai the end 
could be declared the "winner of 
wir^ners". If someone claims 
ihat one of their numbers was 
'called' but was not crossed-off 
on their card, or if you just waint 
to go over the ganne again, then 
simply eriter "CHECKLIST". 
whereupon the computer will 
print out d list of numbers used in 
the game, and a list of all 
numbers 'called'. 

The program revolves around 
two number sorts, both of 
which randomly mix the 
numbers^ end ensure that a 
fhjmber is not used more than 
once: 



• Lines 260 to 310 Pick 40 
numbers at rafidom from an 
available 99 in order to fill the 
p^^yers' cards - 

• Lines 89S to 1 1 60 ^shuffles' 
the 40 numbers and 'calls' each 
one as the program runs. 

Why have I used two dif* 
ferent number sort routines? 

Interestingly, the first sort 
routine — which has a choice of 
any 40 numbers from an 
available 93 — is faster than the 
second son which uses a string 
slicing routine. However, this 
soon becomes clogged up and 
can be very time-consumingp 
Conversely. the more 
sophisticated string sort — 
which randomises the previous- 
ly selected 40 riumbers - does 
this much faster, but is slower in 
selecting numbers in the first 
place, however wide or narrow 
the field may be. 
As the numbers are 'called" the 
ZXB1 counts them, with the 
first card to have its 1 numbers 
'called' declared the winner. 

The use of INKEY$ speed the 
game up a little, and provides an 
iniere sting and simple way to in- 
troduce flashing graphics into a 
program. 

This prografTi i^es approx- 
imately 4K of HAM. An average 
game lasts about 5 minutes. 

LOADins time is approx. 2h 
minutes, and after RUN, the pro 
gram goes into FAST mode for 
30 seconds to set vanables and 
to print graphics. After that it is 
fun all the way^ so ^'Eyes down 
and look in .... /' 



10 REM "ZX BINGD" 

20 REM IF CLAIMS OF ERRORS ARE 
MADE, KEY IN "CHECKLIST" (N/L) AT 
THE END OF BAME 

30 PRINT AT 0,5r'WELCOHE TO ZX 
BINBO." 

40 PRINT AT 2,51" — 



50 PRINT 

60 PRINT 
RDS ARE 
ME, (NO 

70 PRINT AT 9,0; "THIS TAKES AB 



FOR aa sfm^, new ca 

PREPARED FOR EACH BA 
TWO ARE EVER THE SAM 



OUT 30 SECONDS, 

TIME THE 9CREEN 

II 

■ 

SB PRINT AT 14,4} 



DURING WHICH 
WILL GO BLANK 



90 PRINT AT 14, 6| " 

";AT t4,Aj*' (PRESS S TO STA 
AT 14,6; " 

14,6; "ma^ m eq 

IF NOT INKEY*="S" THEN 



RT) "f 
" ( AT 

90 

110 FAST 

120 CLS 
130 LET 
140 LET 
150 LET 
160 LET 
170 LET 
180 LET 

190 LET 



SOTO 



S«0 
T=0 
0=0 
P=0 

C*=" 



catf. Oi^m n r d^^^c nn d jo 



200 LET ES="|!CARDWBCARDWCARDi®| 
CARD" 
210 LET F*="AJ 



220 

230 
240 
250 
260 
270 
280 

89) 
290 
300 


310 
320 

INGS 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 



LET 
LET 
DIM 
DIM 
REM 
FOR 
LET 



G*- "BINGO" 

Hf="WINS" 

R(40) 

AS(40,2» 

SET CARD NUMBERS 

N=l TO 40 

A«<NJ=STR* INT (10+RND* 



I 



FOR J=l TO N~l 

IF A*(N)=^A*(JJ THEN GOTO 28 



NEXT J 

REM SET FOR 



CHECKLIST" STR 



EJ- 



IF N=l THEN LET B*= 

LET B$=B*+A*<N)+"/" 

IF N=10 THEN LET B*=B*"t."ia" 

IF N=20 THEN LET B*=B«+"B" 

IF N=30 THEN LET B*=B*+"B" 

NEXT N 

REM PRINT CARD NUMBERS 

LET C=l 

FOR B=2 TO 23 STEP 3 

FOR A=6 TO 14 STEP 2 

PRINT AT A,BiA*(C) 

LET C=C+1 

NEXT A 

NEXT B 

REM PRINT CARDS 

FOR A=2 TO 15 

FOR 1=1 TO 25 

IF A=6 THEN LET A=15 

PRINT AT A, I; "»" 



ZX COMPirriNO DECEMBER/JANUARY 198& 



47 



ZX81 GAME 



520 FAST 

530 NEXT I 

540 NEXT A 

5S0 FOR A=4 TO 22 STEP 6 

560 FOR l=h TO 14 

570 PRINT AT I,A("1" 

580 NEXT I 

570 NEXT A 

600 FOR ft=7 TO 13 STEP 2 

610 FOR 1=2 TO 24 

620 PRINT AT A,Is"l" 

630 NEXT I 

640 NEXT A 

650 FOR A-1 TO 25 STEP 6 

660 FOR 1=2 TO 14 

670 PRINT AT I,Aj"H" 

660 NEXT I 

690 NEXT A 

700 SLOU 

710 FOR L=l TO 12 

720 PRINT AT 0,6; "EXi ZX "fBSj" 
EX1"( 

730 NEXT L 

740 REM PRINT FLASHING TITLES 

750 SLOW 

820 REM REM PRINT CALLERS BOX 

830 PRINT AT 8,27{"^^";AT 9,2 
7|"|**iAT 9,30i^*|"|AT 10,27;"^^ 

850 PRINT AT IS, 1; "MELCDME BACK 
PLEASE" 

860 PRINT AT l9,lj"K£Y ■'"S^'" TO 

START GAME." 

870 PRINT AT 3,2;C*;AT 4,4?D*jA 
T 3,2jE*jAT 4,4;F* 

875 IF NOT INKEY*="S" THEN SOTO 

870 

880 PRINT AT I8,li " 

II 

885 PRINT AT 17,4?" HERE WE SO 
,..,"; AT i9,4i" ** EYES DOWN 

895 REM SUBROUTINE TO "CALL" MUM 
BERS 

900 LET T*="" 

910 LET M*="" 

920 FOR 1=1 TO 40 

930 LET D=I 

940 LET M«=M*+CHR* D 

950 NEXT I 

960 LET F-4a 

970 FDR 1=1 TO 40 

980 LET 6= INT <RND»F)+1 

990 LET J*=M*(S» 
1000 LET J=CODE J* 
1010 PRINT AT 9,28; A* (J) 
1020 LET T»=T*+A*CJ>+"/" 
1030 LET E-1 
1040 FOR B=2 TO 23 STEP 3 



1050 FOR A=6 TO 14 STEP 2 

106{» IF AS(J}=A«(E> THEN PRINT A 

T A,B;" ";AT A, 8;" "jAT A,B; "■ 



AT A,B| 



AT A,B;" "J AT A, 



B;" ";AT A, 6; "W'iAT 
T A,B; " "J AT A,e; " ' 
■"{AT AfBf *'■" 
1070 LET E=E+1 

NEXT A 

NEXT 6 



|AT A,B;"B 



1080 
1090 
1100 

ino 

1120 
1130 
1140 
1150 
1160 
1200 

CALLS 
NG THE 



PRINT AT 9,28|" 

GOSUB 1200 

LET K»=M*(1 TO G-1) 

LET L*=M*(G+1 TO LEN M*) 

LET M*=L$+K* 

LET F=F-1 

NEXT I 

REM SUBROUTINE FOR COUNTING 

FOR EACH CARD AND DECLARI 

WINNER. 



1210 IF 

1220 IF 

T=T+1 

1230 IF 

0=0+1 

1240 IF 

P^P+1 

1250 IF 

1260 

1270 

1280 

1290 

1300 

I AT 



J<*10 THEN LET 
J>lfl AND J<=20 



S=S+1 
THEN LEI 



J>20 AND J<-30 THEN LET 



J>30 AND a<=40 THEN LET 



S=L0 
T = 10 
0=10 
P=10 
RETURN 
PRINT AT 
12,3;H« 



IF 

IF 
IF 



THEN 
THEN 
THEN 
THEN 



GOTO 
BDTQ 
GOTO 
GOTO 



1300 
1320 
1340 
1360 



8,2;G«;AT 10,4; "A" 



1310 GOTO 1370 

1320 PRINT AT 8,B;G$;AT 10,10;"B 

";AT 12,9iH« 

1330 GOTO 1370 

1340 PRINT AT S,14;6*fAT 10,16;" 

C'lAT 12,lSiH* 

1350 GOTO 1370 

1360 PRINT AT 8,20jG*sAT 10,22;" 

D"jAT 12,21;H* 

1370 PRINT AT 17, 4; "CONGRATULATI 

ONS";AT 19,4; "THAT TOOK " ; S+T+0+ 

P;" CALLS." 

1390 INPUT U* 

IF NOT U*=" CHECKLIST" THEN 

1260 

IF U»=" CHECKLIST" THEN CLS 

PRINT "CHECKLIST" 

PRINT 

PRINT "NUMBERS IN EACH BOX, 

TO BOTTOM, LEFT TO RIGHT) :- 



1390 
GOTO 
1400 
1410 
1420 
1430 
(TOP 

";B* 
1440 PRINT 
1450 PRINT 
« 
1460 STOP 



'NUMBERS CALLED: - 




C« 

Dt 
H 



I 



4» 
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Resistor Resistor 

J P Roebuck from Huddersf ieid supplies 

all electronic constructors with this 

handy 16K colour band decoder 



Although written for the ZX&1 
this progrann should work as 
printed on the Spectrum av well. 
As mo$t dabblors in elec- 
tronics know, the value of a 

Description 



rgststor is given by a set of col- 
ours printed on it's side. This 
program will decode the full four 
bands almost instantly I 



Unes 

10-20 print ma in has ding 

30-90 input the colours of the resistor 

1 00 -n tell the operator to wait 

120 goto the routine 

130-200 print answer and rerun the programme 

1000-1100 set up the variables 

1110-1 1 50 check first 3 inputs and define the answer 

1160-1180 check the last input and define the answer 

1190 let variable H equal the first 2 answers 

1210-1230 letH equal the third answer as weli 

1 240-1 260 check if the answer is in mage, icila or ohms 

3000-3010 define dt as ohms 

3100-3120 define d$ as kila ohms 

3200-3230 define d$ m mega ohms^ 

9000-9010 save a nd auto run 



variables 



8$ 
C% 
Dl 
H 

»I4| 



input variable 

master variable to check A$ with 

first pans of the answer 

type size of the answer ie mega 

the final answer 

the tolerance 



"R 



10 PRINT 
P U T E R 
213 PRINT .," 
UR CODE. " 

30 DIM A*<4,7) 
35 DIM S*(32> 
4a PRINT AT 10,0; 
COLOUR BAND NO. " 
50 FOR N=l TO 4 

PRINT AT 10»30;N 
INPUT A*<N> 
IF A*(NJ=" 



OEBUCK COM 



RESISTOR COLO 



PLEASE INPUT 



60 

70 

60 

70 

90 

100 

110 

120 
130 

140 
150 



THEN GOT 



NEXT N 
PRINT AT 
PRINT AT 



10,0;S# 

10,0; "PLEASE UAIT" 



605UB 
PRINT 
PRINT 
PRINT 
PER CENT. 



1000 

AT 1B,0;5« 
AT 10,10|H;" 
AT 12, 105 "AT 



;D« 
;C$(4); 



160 PRINT AT 21, 0| "PRESS A KEY" 

170 IF INKEY*="" THEN GOTO 17.0 

180 PRINT AT 1O,0;S«;S$;S« 

190 PRINT AT 21,Q;SS 

200 GOTO 30 
1000 DIM B$C10,7) 
1010 DIM Cf (10,2) 
1015 LET B*<1)="BLACK" 
1020 LET B«(2)*"eR0WN'* 
1030 VET B*<3)="RED" 
1040 LET B*<4) -"ORANGE" 
1050 LET B* (5) »" YELLOW" 
1060 LET B^(6)="GREEN" 
1070 LET B*(7>="BLUE" 
10B0 LET B*(B) 5= "PURPLE" 
1090 LET B*(9>="BREY" 
1100 LET B*<10)="WHITE" 
mo FOR F = l TO 3 
1120 FOR N=l TO 10 

1130 IF A«<F}=B«(N) THEN LET C^ ( 
F)=STR* (N-1) 
1140 NEXT N 
1150 NEXT F 
1160 IF A*14)="SOL0 

C«(4)=STR* 5 
1170 IF A*C4)="S1LVER 

C*(4)=STRt 10 
11B0 IF A«(4)="BRQNZE 

C*<4>=BTR* 20 
1190 LET H=VAL (C»C1)+C*(2)> 
FOR F-1 TO VAL C«t3) 
LET H=H»10 
NEXT F 

IF H<10O0 THEN BOTO 3000 
H>^1000 AND H< 1000000 
3100 
H>- 1000000 THEN GOTO 



THEN LET 



THEN LET 



THEN LET 



IF 



1210 

1220 

1230 

1240 

1250 

EN GOTO 

1260 IF 



3000 

3010 

3100 

3110 

3120 

3200 

3210 

3230 

9000 

9010 



TH 



320 



LET D»="OHMS. " 

RETURN 

LET D*="KILA OHMS." 

LET H=H/1OO0 

RETURN 

LET D*="MEGA OHMS. " 

LET H=H/ 1000000 

RETURN 

SAVE ^'RESISTOa" 

RUN 



n 
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I) t L Ii9t N — Advanced Genealogy Package 
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FAMILY TREE 



BEL GR AkH — Advanced Graphics/Plotting 





L Kevboard/Fiie Entry 

2. Edit 

3. Rename Records 
Default Settings 

4. Line Craphf 

5. Bar Charts^Histograms 



^ 1* 



6. Pie Charts 

7. Vert Bar Cham 

8. Data Entry and Plot 

9. Function (Equation) 
Entry and Plot 

10. Parametrics 







UUMi'^t 






X 31 



^efiiL 1 1 >:^i- *i . vjti-i* 




X 



Also:- CHEM ONE - 'O' LEVEL CALCULATIONS 

CHEM TWO - '0' LEVEL GENERAL CHEMISTRY 



L 









TAFl 1 


WSC ' 


TOTAL 




15.00 


Ofv 


17,00 


Qrv 




BEL GRAt^H 


BEt, CHEM 
Clt#ifilttiy 1 


9l90 




n,M 






Cht^titry 2 


9.50 




n.50 






BEL GEN 


15^ 




IIM 


^^ 




! MAIL SHOT 


9.S0 




11.50 


^n 




BEL PLOT 


uo 




11^ 






BEL SUBS 


lOlM 




itm 






fOTALInc.^ARC 
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PfeaH Cornpl«le & Heiurn to- 

DEL TECH i^rma SlH«ur» Inibrt4 E«M 
SrvoD^Ht WV1S M-tff* tf 

Tf?if?plTone 07462 5420 124 Hrs ) 
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Extend your 16k 
Spectrum to 48k for 

just£2700. 

And get a Free 
program worth£4*50 

into the 



bargain. 





Is the manual p<tsl chiipter 24 ci mvstrry to ytHJ?VB«yund lirirwsnSi' 
5hf m^ 4«k SfMTl n Jm us*fs bow tc^ PTJEK flrfxl POKE svstprri«i 
i.'^in^Lhli's. hfMju iu niafilpulate ih^^play file. Njuj lo confTiil i h*' 
diin^Hiics. hiwu m find out hijw niurh sfwirp mpmiw^' i^ k4f rtn*l miK h. 



SP48B, 32k Memory Extension with Program — £27 

Ihi" &P4H limply plug* inu* (Kl* ma^t^'tn provided by Sinclair In^dir 
^tMt Sptttrum and turns your L6k rruchinf ifito an abioIuE^'Ey itgtndaid 
48k roAdy Ed tun ^8k pfm|tdrn$, 

TNif SP4S fiis Issue 2 dnd \s%w 3 Sptctfimis Fyll liepby-ssep 
Mtuc&om iv^ provkied- Fiitiaiig tj ^ruv ami iheie ts fi& ^oUtflng. 

Thi SP48 cdf fie» &ur lull w^arrant^ end all our cuclomers cnH»y the 
biAdki d our Tcnoumed product fupport, 

And you tvt «i fivi' cop^ o4 Bei^nd Honfans, iir>d educdiioiiaT 
progjam tohi^h ha* alfi^ddy enbghltfTl^d thcuupi^s y( 46k Spettnim 
owmffi 4lbo*iS the Irtiier workings <rf ihtlr computers 

48/80 FORTH 

This compiler ^nd editor ii fEi&E becoming ri^icosnlMd ju Ehe moft 
ptoleMvonsI dud highi^:^ quiitity impLgmirntfiiLt^^n gf tbt FORTH tarxgui§« 
on ih« Sptrdrum FORTH gLve^ you the j^p^itd of machine c^ie without 
** le^fn erf machtfie-ci^k pto^^mming 

All tht? SpifCtrum'£ eKcelknl gr^pfiics eommSAdif ire mlttJned 
iftcludmg DRAW PLOT And CIRCLE ftval ^rCfldtf quabEy «>uiidi can be 
produced usJng BEEP 

More ad^^nced FORTH pr<}9rammer5 will find ihas 4S/80 FORTH 
pfovidti' a compkie implemenralion of FTG FORTH, including ihe 
fophtfitKfliioi^j o| BUILDS. DOES and CODE 

Each 48, 80 FORTH ca$d«tie litcludiJS a wparate FORTH edaior 
v,h\ch ui«$ pdn of RAM as if It Wf^ie disk The 43K Spccrrum allows a l&k 
RAM 'disk' white leaving nt*atl>j 20k of dsclionary space A ccmpfeherLj|(,^ii> 
uicT -manual it abo included, whkh covers both compikr a^d «dkEor. and 
h^ a kiet4 b^itneri mfroduction 



Exivniioni io 4S/S0 FORTH will sKon^ be avaibtable m tKisffng 
custgrnert at a nominal chargi? The^ will Include fbaling pomt arithmetic, 

and m}crGdriv4^ hdndiing 

TRADE ENQUIRIES WEIXOME - Arc you on oyr tradp/eKpoTt mailing 



I AH produclK on |li4i wd«f lo^m o« in stock Sffm* day dt»|Ni*ch for phgri^d Acccii 

1*j-bd Vi^ o#d«n i 

To Eau Lfiftdon Fbibobis Lid; Pltfa^ $4ttd by rftum Mbcfc Ucnii rtq^mwiJ} | 

I 1 

D SF4SB ifof Spfirtrvm hvi9% 2 Of 3) 127 __. | 

. n BEYOND HORIZONS \^m £4 5iO^_ ^ . , 

I a 



4a BO FORTH \4Bk qt SOW £14 95. 
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OrdrM and iptclal e nqiumcf 
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HARDWARE NEWS 




Without the usual blaze of publicity, 

Sinclair Research slipped onto the 

marlcet their latest production model of 

the Spectrum, it arrived unannounced 

at the office and was, even though 

rumours were rife, quite a surprisel 



First impressions 

On Dperiing the box an im- 
pressive, and aKCiting Iciokmg. 
mschina lay b^lom us. Its style 
was very similar to the QL, 
squarer, and much more 
solid looking than tha usual 
Spectrum, every inch ^ "rear* 
computer. What wonderous 
dicictronics were hidden 
beneath the case? Perhaps an 
Amarican TS206S operaimg 
system? 

The first thing to strike me 
was that the keyboard no longer 
consisted of the rubber pads 
which put off so many people, 
and that the colourful key 
legends had all been replaced by 



white letters on black keys. 

Secondly^ the user mafiuQl 
was different and although not 
so artistic on the cover, was f uki 
of colourful pictures and in- 
teresting looking examples, 
albeit somewhat thinner than 
the original. 

Finally, the Horizons tape fas 
supplied with tha ordinary spec- 
irum) has been replaced with a 
cassette containing six, new^ 
programs. 

A close look 

Examining the computer more 
carefully revealed that in fact it 
was the 4 8 K Sepctrum PC B we 
know — housed in a new 



keyboard. This means of course 
that the weatlh of Spectrum 
software will still be usable on 
the Spectrum + much to the 
relief of many I woukj imagEnef 

All the Spectrum hardware 
peripherals will also be compati 
bla. aJthough due to the raised 
height of the ca^e some units 
which have a "lip' ' to f rt over the 
normal keyboard will not fit 
securely. This includes such 
established items as 
DK'Tfonics, Kempston and 
Cheetah interfaces. It is. of 
course, fully compatible with 
the ZX Mic rod rives and the 
Sinclair Interfaces I and il. 

So tets take a critical look, 
j^emembering that for roughly 



the seme cosir C179;95, you 
could buy a Spectrum end a 
separate keyboard. 

The keYboard 

This appears (without dismantt- 
ing the computer^ to be the stan- 
dard membrane type with rub- 
ber keys topped off by plastic 
keys. This actually works quite 
well, the action is firm and the 
keys spring back quickly. They 
feel good to touch and travel 
solidly down with the exception 
of the two CAPS SHIFT and the 
ENTER key which tend to wob- 
ble somewhat. The half size 
space bar however, is well 
balanced end it doe& not suffer 
from this. 

To anyone used to using a 
typewriter the keys may seem a 
iittle quiet — no seti^fying click 
-^ and they are a little close 
together for fast typing, but 
perhaps this is a matter of get- 
ting used to and only time will 
tell. The keys are, like the QL's, 
fiat but with slightly raised p dish- 
^ed pads to tham, 

A nice touch is the addition of 

twx5 rear legs which may 

be lowered to give the 

keyboard a slant forward. 

Of course if you have 

anything attached to 

the port at the back it 

then is left hanging in the 

air by its connector! 

One impressive feature is the 
addition and choice of extra 
keys. The most obvious is the 
min^^space bar, but there are a 
total of 58 keys in alL 

A double sized CAPS SHIFT 
key is provided at the bottom of 
each side of the keyboard, and 
the enter key is 3 Jarge inverse L 
shaped key a /a QL, 

At each bottom corner a 
symbol shrft key is provided end 
single key entry or access of 
True-Video. Inverse Video, 
Delete, Graphics, Extended IE) 
m Oder Edit, Caps Lock, Break, ; 
*\ . and the cursor keys is also 
provided- This layout makes 
programming much easier, and 
Once you get used to rt, it is a 
great advantage. 

The extra cursor keys are 
nicely positioned for games 
players but unfortunately, 
because they are already Caps 
Shifted, won t work on many of 
the existing games using the 
cursor keys ^ Finally, on the left, 
tucked safely under the 
overhang of the top of the 
keyboard is a smalt button. This 
is the RESET button. When 
stuck in a game which has 
disabled the Break key, or when 
your computer locks up with 
that machine code routine, no 
longer do you have to keep pull- 
ing out the plug. Just press the 



%2 
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button! A graat saving on the 

wear -and -tear of the Powar 
MCket. 

The manual 

This is a much b«uer manual 
thsntheqriginal. Irs brighi^ well 
written, imefe sting and it starts 
with the setting up of your cofn- 
puter and then ieaps straight in 
wifth simple programs. 

Colour photographs have 
bMn uMd to show eKamples of 
the screen dtsplav at the impor- 
terit stages and tha who4a ap- 
proach is geared to simp)e ex- 
planations. Some owners of 
S pec tr urns wefe keen to borrow 
the manual and try out some of 
the little program s- One person 
said, after tryina the UDG sec 
tion; "Ohf So that's how Binary 
and UDG 's are relatedr* — and 
he has had hJs spectrum for 
nearly e^ght months. 

Although the manual is a 
slimmer volume, as far as I can 
se all the infofmation held ir^ the 

origina) is included in this one^ 
The only criticism I can think of 
is that experienced usefs may 
find it confusing to find out a 
sped he item of information — 
ie. The h^^ code ot a pariiculsr 
character. 

In use 

The keyboard is a great improve- 




ment, and the extra keys make 
programming much easier, but 
my tame touch typist found 
them unsuBtable for typing at 
speed. 

I found that although rye 
been using a Spectrum for as 
long as they've been aveilabte. 
the fact that keywords are 
printed in white ON THE KEY 



caused confusion. Finding some 
of them look a bit of searching 
and yet I thought I knew all their 
positions. Actually, they are laid 
out qurte logically; command 
keywords and symbol shift 
keywords are on the dished part 
of the key and the old E mode 
green and red keywords are on 
the f Eat bit behind the key ^ Again 
perhaps time and practise will 
remoMe this problem. 




If you play games and use the 
keyboaJ^d the the more positive 
action and drshed tops are much 
better, although because some 
of the key positions have been 
adjusted, some of the games are 
more awkward to play. 

If you use a joystick and inter- 
face then there is no drff erencel 

Assessment 

A beautiful looking machine 
which is a big improvemefit ofi 
the basic Spectnjm. It is not 
perfect, but then what com- 
puter is! The manual is one of the 
best Tve seen, especially tor 
beginners, end that includes 
those for some very expensive 
machines. 

Sinclair Research te^l me that 
they have no plans to sell the 
keyboard separately — so that 
the old style S pact rums can't be 
upgraded - but that the manual 
Will be on sale in most computer 
shops for £4 95 

Personally I think there are 
keyboards around that are as 
good. If not better^ for about the 
same price as this one costs — 
especially if you want a specific 
feature such as the numeric 
keypads to be found on some. 
However for those who do not 
want the fuss of adding their 
own this isa good aliernative. A 
fuliy keyboard owner was quite 
envious) 

It seems that Sir Clive has 
listened to the critics and made 
an effort to modify his machine 
with their comments in mir>d. All 
things considered, I would sey 
that the price is a little high for 
what you get. At around ten 
pounds tess the Spectrum + 
would be e)(celleni value for 
money. 
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HORNBY ^ 

SOFTWARE ^- 

SPECTRUM 1 \(/ 

PRO GOLF SERIES J ^J 

NEW ERA IN COMPUTERfSED GOLF 

■ Recommended by "Siriclair User", August 

EXACT SIMULATION OF SRITAIN'S TOP GOLF COURSES 

(IJ ALL GOLF RULES APPLY 

m DESIGNED FOR 0N£ OR TWO PLAYERS 

0) PLAYED OFF ANY HANDICAP 

(4) OS EACH HOLE DIST. PAR. GREEN ENLARGEMENT 

(5) CONTROL SHOT - CLUS, STRENGTH. piRECTiQW. 

SHAPE Of SHOT 

(6) GRAPHICS EXCELLENT 

(7) EXTREMELY REALISTIC 




FREE CHRISTMAS OFFER 

WHOLE SERVICE 

£ai.00 



TROON 4*K 
NEW BIRKDALE 48K 
LINDRtCK 4eK 
WENTWORTH - EAST A WEST COURSES A6K 
MDORTOWN Scene ot first 1984 1 ntemauoi^a} Championship 
9 HOLE SIMULATED COURSE 

ALl PRICES tNCLUSlVE OF VAT. P + P. AVAILABLE FROM: 

HORNBY SOFTWARE 

21 PINFOLD HILL, LEEDS LS15 OPW 




Zy^l-WFJH K)M? 



Sure" Moreth^n 10 tasks 
Simultaneously and, in wme 
cases, up to 300 times faste/ 1 
Thsfs what replacing the basic 
ROM with the new FORTH does 
loflbeZXBl and more! 

The brains behind the 
break thro ugh belong lo David 
Husbandn and he's building 
Skywave Software on the- si/englh 
of Jt Already orders ^i^ flooding 
m and it's easy to see why. 

TheZXSl FORTH ROM gives 
you a lotafty new systi?m. In 
add It ton lo m ui r i lasksng and split 
^reen uvmdow capability, you 
can also edit a program while 
three or four others ^^^ executing, 
schedule tasks 10 fyn fjom M 
times a second to Once a year, and 
With a further modification switch 
between FO RTH and BASIC 
whenever yon like. 



TheZXaifOftTH ROM gives 
you a normal keyboard with a 64 
character buffer and repeat, t 
sup ports most 16k, 32k. 64k F- = 
packs, \\ is fig-FORTH compatibltj 
and it supp<>FlS the ZX printer 

The price, too, isalrm^t 
unbetievabfe. Asa "fit it yourself 
Eprom", complete with manual. 
it^sjustf25 + VAT Add £2p&pUK 
(£5 Europe. flOoutside Europe) 
and send your o rder to the 
address below. 



&kvi/«/oi/o 



SOFTWARE 

73 Cufzon fto^d. B&um^rTmLiih. 
eHT4PW.E^iGLAI^!)T^ [0202)1023^*5 




CAREER BOOKLET 



Train for success, for a better job, better pay 

Enjoy all the advantages ot afi ICS Diploma Course, tram in g 
yqu mady fof ^ n«w, higher paid, mofe ax citing caraar. 

Learn in your own ha men in your own timft, n! youi own 
pece, through ICS home ^tudy. y*ed by over S million already! 

Look at thfl wide range of opportunities awaiting you. 
Whatevar y&ur interest or skilL there's an ICS l>iplornd Course 
ih^ro for you to use, 
Send for your FREE CAREER BOOKLET today at no cost or 
obJigation <it ail. 



INTRODUCTION 
TO COMPUTER 
PROGRAMMING 



D 



PROGRAMMING 
IN BASIC 



D 



PROGRAMMING 
IN COBOL 



D 



ELECTRONICS 
ENGiNEtRJNG 



D 



Ij (^ ^ Li^v*i *ytit«!i irom 



wtfiich lacho^A* 



n 



BOOK-KEEPING & 
ACCOUNTANCY 



D 



Please send FREE DETAILS f"^ ihi- ciijur^y tn.ked abov-e. 



Hame_ 



Address. 







ICS 

D«pt EWSC4 

160 Stewarts Road 

London SWB 4UJ 



. f'^Code 




01 K2 9&11 
(all hours) 



JpB J^mi^n f%^€fmM SSid. 



present, (or 48K Spectrum 

B OSSMAN A isopuiair by^Fiii?«¥/tacloiy stmuia^ioii aaine wtwf e you maN* 

^i u\ii i3ticr&iorbs fogafdirig produ{:iH»i. em^oying and f^nng st^if elc The 

ot^ect 01 me gama is lo D^ort>o a in^iiiofiaire fend run oil to a t&K riAvan lo 

■ r .f iooij Tfte Odds Ai^ sT»cki>d agerbss you Voutiavoto laceTXiion 

lire. i>ood. robberiefl. vior^fvt sio^^s^ pernor Caiiufcs. mat^tidv 

i>av!Afn5. f i^ifig oiUfi etc. tAna efc } Five inapDT Orsat^ers. ana TSoiry. fsa 

up ^ Quivcfing wiQCk m LOAfy GJade Rolpremem Honi# tor i^ Bor^- 

: xyCowl) ^ £5.» 

f^iT-STOP <5iv^ yoy the cftarice oi becoming an etupefl racing dfiv**' 
: --nig up dropped tools off mc? irfic^s lo lake ttack rgi itio pits But, i*o 
■■_ij«ti pui&j ta rs fioi Jifl ifi ine opposiie d!r«cliOn ar« hamad in on yoy to lo^l yoiif 
c*ianc0s ot iA^ifviing. Ar^oitier name: lot this game Is iruslralion - a fasiac^iof^ 
game needing qujck ri?llejnes and anen qytckfir rmgen £4.*S 

OMA0AN ATTACK Easity psayed by y oMng chiK^en and agua'ly i^fipDy t^j. 
&y oid@! chiklrcm (whoops. adutls") Planet MifriOAneodsdaleiiiSir^ iro^ii>e 
maud-ayding Otnad^nfi To ttoiroy ih^rn you nMd to ^^gK dO^wn iheir lorce 
fp^d *iih yoiif lasi^s urrtil you c«n tKing out your ima\ dg^t^^nce Vouf ASTfO 
Camon. T!i^ fake ami^arv^anrtiilalethe Omadan stup sn one bong on hrt 
Don't forget \t>e Ontedafis have i t^anrid hwb4 of iighin^d i^iacic f4.9S 

For irtry young children Avsfon inlrodoc^f AVAtON S STORY TIME 

An i^nimal^-d &lOiy about Ze^t^a the Zet^rt who ly^t her 4irrpi)», 
togeiher with vdycution earrw? and slory colouring book £7.3S 

All games have hi- resolution graphics and lull 
soLjnd effects. 

Available by direct maif from: 

AVALON SOFTWARE LTD 
62 Albion Street, Mansfiefd. Notts NG19 7AU 



GENBIAL NEWS 




Odds and ends, letters, and company info 




SINCLAIR RESEARCH ar« busy 
es usyaL far from cutting down 
on Sp^ctruiTi production they 
are »nCf easing U. In fact ihey are 
doubling production to 
200^000 units per month bv the 
end of !he year 

Increases ere also expected 
in flat screen TV and QL com- 
fKJter production to 20.000 and 
50,000 units respectively. 

It is nice to see th@ special 
software offer for new buyers of 
the Spectrum, espacialEy as the 
progra m s in que st ion were some 
of the best on the market. It's a 
pity us Eong-time supporters 
who have t>eian with him since 
the 2X80 lend before) couldn't 
be given some kind of bcx>st, 

I suppose the "Ej« pans ion 
System" package may have 
been intended for us long timers, 
i.e. the Interface I, a Microdrive 
arxl four excellent software pro- 
grams (Tasword 11, Masterfile, 
Games Designof and 3 D Ani At- 
tack). 

Sometimes it makes you sick 
that you were one of the first in 
line to buy! 

600 48K SPfCTRUMS are 
being used by the automation 
and computing department of 
ChirKa'B North East Technical 
College to enable their graduate 
researchers lo learn Basic. 

They were also provided with 
"an introductory librarv of soft- 
wafe programs", including 
LOGO and Micro Prolog, 

A nice letter from 
Software Farm 

Dear Ray, 

Following the success of "Forty 
Nirwr" and the imminent release 
of its follow-up "RockatmAn", 
2X81 readers might be in- 
terested to know of Software 
Farm's Software Club. 

The ctub is specifically 
designed for ZX81 owners who 
otherwise get something of a 
raw deal. We simply afm, not to 
sell Software Farm tapes (as thiis 
son of giimmick has proved to be 
unnecessery for this purposed 
but to help ZX81 owners in 
general. 

ZXBl owners who have join- 
ed clubs in the past have been in- 
riundated with information of 
Spectrum, BBC, Commodore 



etc., add-ons, news aryJgerhefal 
bits and bobs — but never a 
mention of the poor oid ZX81 . 
For instance " 'Where can you 
get a joystick that is compatible 
with the 2X81 ? ' ts the sort of 
question we are asked and can 
heip with. 

Unfortunately, we have to 
charge £2 per annum (or £10 
Iff e membership) whfch mpght be 
a little more than average tor an 
owners club. In actual fact, this 
does not even cover the cost of 
the quarterly newsletter sent to 
members and is ejctremely good 
value for the service we offer. 
We are committed to giving in- 
dividual service to our members, 
and have on several occasions 
spent a consrderable amount of 
time trackhng down ihe more 
obscure queries for a single 
member. A case in point belong a 
member interested in the com- 
bination of ZX81. robots and 
FORTH. 

I believe that you support the 
ZX8 1 to the fuli and I hope that 



you might be eble to put son-^ 
pressure on the editors of ZX 
Compuung toatlow you enough 
space to make the following 
point > with which I think you wil( 
agree. Weinave a very good and 
highly successful program 
already on the market, i.e. '"For- 
ty Niner" ard a potent^el besi- 
Mller about to be launched. The 
trouble i^s, that once again the 
ZXSl owners gets a raw deal: 
every week we are swamped 
with tatters saying that they 
heve heard about "Fony Niner" 
and have trted to obtein it by 
trudging around all their tocal 
shops without success. Now 
while most of the maior 
enlightened" distributors stock 
"Forty Nine'* end will be domg 
so with ''Rocketman'V. \i has 
proved an impossible task to 
persuade the multitude of 
smaller distributors and dealers 
to stock this title. Perhaps, dur- 
ing the summer months when 
Spectrum programs ere selling 
iike dead frogs, rt is not surpris- 



ing that they wnr not stock 
2X81 tapes, which they have 
been conditioned to believe wrfl 
do even worse. This eventually 
harms the ZXBl user, who I 
know from experience is dying 
to buy -- even during the sum- 
mer! 

Perhaps you couW impre«« 
on them a feeling of self help. Oo 
not simply look at the shelves of 
your local shop for Forty 
Ntner" and the so on - to-be - 
reieaaed "Rocketman"... 
PESTER THE HELL OUT OF 
THEM if they don't stock it (or 
any other company's ZX81 
tapes) 11! This will give the shop 
owner a better idea of what will 
sell and, in turn, the distributors 
confidence will grow in the 
machine as a whqJe. 9n the end 
this will benefit ail concerned. 

Keep up the good worki 



Yours sincerely, 
J.N. Chappefl 




ZX COIMPUTJNQ DECEMBiR/JANUARY 1SB6 



ta 



GENERAL 



It's greai to see this company 

thriving. Only $ short while ^gg 
mo5t people were prediciifig 
the^r collapse and it just goes to 
show that you can survive 
against ali odds and its pleasant- 
ly surprising that it was the 
ZX81 which made it posaible^ 

BERMARD 6ABAIM1 4 publishing) 
Lid. are offeri^ng their 
1 964/1 98g catalogue af com- 
puter books free to any reada^r 
who would like to write to them. 
Their address is The Grampians. 
Shepherds Bush fid, London W 6 
7NF 

THE MAKERS OF the Trichord, 
the sound unit we reviewed 
f avourabty some while ago have 
asked us to mention that they 
have changed distributors to 
Newtech (mtcro) Develop- 
ments, at 1 CcMjrt lends Rd., 
Newton Abbot. Devon TQ12 
2JA. Tel 0626 62836. (n that 
article we omitted to mention 
the price of said items so we'll 
remedy that now: 



2XS1 

without amplifier 
with amplifier 
Sl^^trum 
without amp. 
with amp, 



£24,9S 
£26.95 



€28.95 
£28.95 + 
£1.00 
fore beep amp socket 
to be fitted. 



As a special Christmas present 
to ell our readers they are offer- 
ing EZ.OO off any unit until Jan 
30ih 1985, Find the coupon 
printed somewhere in these 
pages ^nd send it with your 
Orcler for your discount. 

And from Tasman 
Software..* 

Deer Sir, 

Regarding the edrtoriel com- 
ments on the TimeK/Sinclair 
2068 in the August /September 
issue of ZX Compuffng some of 
y ou r r eader s w HI be i nx er ested to 
learn that all the products in the 
enclosed catalogue (Ta sword 
Two, Taswide. Tesprint^ 
Tesrtwithi , and both the parallel 
ar>d RS232 Interfaces) have 
been converted far the TS 206B 
and ere available from the ex- 
clusive North American 
distributor of our products: 



Intamatlollill' 
48946 Van Dyke 
Utica 

Mk^hig an 48087 
USA 

Yours faithfully. 
Robin Thomson 




Smmptm 04/tput from T^MpHhL S^m 
'4ftrf from T^tmrnn Soffwmfm' 
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It's nice to know tha? the com- 
panies actually read our com- 
ments, and Tflsman Also sent a 
copv of their latest Centroriics 
interface software after I sakl in 
a review that although I could 
get screen dumps for the usual 
range of printers, the Shinwa 
CP80 I was using cc^ldn't do 
one. 

The latest version had a 
specially highlighted and 
feetured a routine specially for 
the Shinwa. 

tt works beautifully and is as 
welt documented and user 
friendly as all their previous pro^ 
ducts. 



I was also sent a copy of 
Tasprint, thi^ program allows 
you to print in a choice of five ex- 
tra type fonts, plus inverse of 
any font or boxing a section of 
teKi . 

You can u se it on its w n with 
most of the interfaces or merge 
it wtth Tasword II (very easy]. 

The qudlttv of print out is ex- 
ceptionally good, the characters 
being twice as big as the normal 
character setn imagine a listing in 
script form, there's something 
rather unsettling about it! 

Very useful in a school tt 
would replace those old big print 
typewriters which once were so 



popular, giving younger children 
access to individualised text at a 
prof e ssio na t q ue lit y p ri n t . H ig hly 
recommended for those who 
want to use their printers for 
more than simply Jigting pro- 
grams. 

The price is £9. 90 and k}Ok 
for the sample of pfint 
somewhere in this section (us- 
ing the Shinwa I addlL 



! ZX Computmg Trichord offer. 

1 Cut - out this coupon and use it to o bta in v our £ 2 
] dbcount off the purchase price of a Trichord. 



■2>*#-J 



Diary dates 

I The Your Computer Chrrsimes 
Fair, the second annual exhibl- 
tion for the home computer 
market, will lake pface at Olym- 

j pie 2, London from Novembers?) 
30 ^ December 2, 1984. 
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HARDWARE NEWS 



Teletext adaptor for 
the zx spectrum 



The TTX 2000 teletext adaptor 
for use with eithm the 16K or 
48K Sinc^a^f Spectrurr^ is now 
avaElabEe, Moimodification to The 
Spectrum is i^^cessary — simply 
plug in, switch on and enioy ins- 
tant access to Caefaxn Ceefax 
2. Oracla and 4 Tol. provided by 
BBCl, BBC2. JTV and Channel 

4 fespectively. 

Priced at around £145 tine. 
VAT. P&Pl the TTX 2000. 
power adaptor, ZX interface 
cable and full detailed instruc- 
tions are available in one 
package direct from the makers, 
O.E. Limited, the communica- 



tions specialists of North Point p 
Gilwilly Industrial Estate, 
Penrith, Cumbria, CAIl 9BN. 
Tet: (07681 66748, O.E. Ltd, 
are also Iha designers and 
manufacturers of the Prism VTX 
5000 modem. 

The TTX 2000 sits directly 
beneath the Spectrum with rib- 
bon CqnhMtdr td th^ lYiiCro arid 
an auxiliary power supply tead to 
plug the adaptor irno the mains 
socket It will work wi^th any 
standard black and white, or col- 
our TV, displaying 40 columns 
of graphics ntc. k 24 rows, ie. 
full teletext page reproduction. 



There are four channel pre- 
set controls and pages are called 
up by simply keyiing the ap- 
propriate number. The usual op- 
tions such as Hold and Reveal 
are provided for. Teletea^t pages 
can be held on screen, stored on 
a microdhve for later recalL or 
primed out for a permanent 
record using a Spectrum printer 
or any compatible unit. The TTX 
2000 measures only 9" st 
6" X 1 ,5" and weighs just 1 .25 
tbs. 



0,E. Ltd, have announced 
pians fof a tela so ftw a re pro- 
grams to allow all TTX 2000 
owners to rece i w e a nd d o wi^loa d 
special iy broadcast software *of 
use with the ZX Spectrum, The 
BBC has just started software 
broadcasting trials for the Spec- 
trum via teletext on Ceefax, and 
O.E. Ltd. states that the 
downioader facility will be 
available shortly as an upgrade 
ROM, 





ZX spectrum lightpen 
from Datapen 



The photograph shows Data^ 
pen's lightpen in use with 
SKETCH, a high resolution qol- 
Qur drawing program. Using this 
program the lightpen is capable 
of drawir^g (and erasing) lines 
triangles, rectangles, circles, 
etc.. plus user-defined shapes, 
text characters and block area 
fills, all to an amazing and 
repeatable eingke pixel 
accuracy. The program is vBry 
easy to use as it is controlled by 
the lightpen placed against 
keywords or^ the screen. You 
don't need a keyboard H you 
have a )ightpenf 

In another lightpen operated 
program Datapen provide a 
user- defined character 
generator enabling an extremely 
easy and visual way of design- 
ing your own graphic shapes for 
itge in other programs. 

Both programs, plus an in- 



troduction program, are includ- 
ed along with the Spectrum ver- 
sion lightpen for just £29 in- 
clusive. 

The lightpen plugs into the 
expaneior^ socket on the 
Spectrum and is powered by the 
computer. The Electronics are 
located inside the pen bocfy itself 
using electronic watch style 
micro-miniature circuits. 

Datapen iighipens, which are 
also available for other popular 
miicro's, are high performance 
light pens with top of- the range 
features, such as a built in 
switch, LED signal lamp and the 
ability to work urKler ail lighting 
conditions. 

Further details are available 
from Datapen MicraTechno[ogy 
Limited, Kingsclere Road. Over- 
ton, Hente. RG25 3JB. 
Telephone: 0256 770488. 



Interface Systems 
launch new range 
of printer interface 
adaptors 



Sussex based computer inter- 
facing specialists. Interface 
Systems has launched a low 
cost range of printer interface 
adaptors. 

Branded Microway, the new 
adaptors are available in the 
following formats: RS232C to 
Centronics, Centronics to 
RS232a IEEE to Centronics. 
IEEE to HS232C and Centronics 
to iEEE As a complete range, 
therefore, it caters for almost 



any combination of RS232C, 
Centronics and IEEE interfaces. 

This overcomes the printer 
compatibilfty probtems that are 
frequently encountered by 
microcomputer users. 

The Microway adaptor sits 
between the computer and the 
printern and comes complete 
with all necessary cabling. 
Measuring 5 x5 25 s^ 1 . 5 
inches, Microway's er^l user 
price is iust E78 + VAT. 
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HARDWARE NEWS 



Anew 
range of 
hand 
controls 

EsseJf based etectfonic leisure 
company CGL< are handling 
distribution for Wteo hand con- 
trols rn the U.K. 

CGLiniiiallv has four types of 
game control av&ildble in ih^e 
WiCD range: Trackball Three 
Way, The Boss and Red Bell. 

The 3-M^av Joystick offers 
tfiree ergonomicady-designed 
Interchangeable grips, a tex- 
tufed finish bat handle and two 
smooth-finish griip handles. The 
3- way Joystick rataiis at ground 
£25. Now you can change 
har»dlM aa often a& you change 
vkJeo gomes.. . and, thera are 



two independant fire buttons 
Oontf oiled by a 2 -posit ion setec* 
for twitch. 

According to CGL, The Boss 
Joystick is the only popularly 
priced pracision-angineered 
control on the rrierket today — it 
retails ot around El 3, Con- 
sirucied of durable, high impact 
plastic, Ttie Boss has split- 
second action- time and features 
a comf oriabfe grip handle with a 
thumb ection fire button. 

The famous Red Ball Joystick 
will be tamiljarto mo$f people as 
it looks the sama as thoM UWd 
of most arcade gamesH The 6 
leef essembly provides fi-way 
directional action, to give light- 
ning quick response. There ara 
two t ire b u ttons . on a on i h a han ■ 
die and the other on the base 
which allows greater versatility. 
The heavy duty plastic base is 
equipped with rubber-griip pads 
for table-top as weJI as hand- 
held use. Red Sail Is priced at 
ground €23. 




RGB 

output for 
Spectrum 

One of the major disadvantages 
of owning a Spectrum hss 
always been its lack of quality 
graphics due to there beirng only 
a UHF signal available to the 
user. This not only givas poor 
quafity colouf pictures but also 
invariably monopolises the 
family TV causing much up^t. 
Foil owing the success of 
their video output kit ADAPT 
ELECTRONICS have come up 
with the complete answer to 
Spectrum owners prayers: An 
RGB output driver module. Its 
main features are: 

Gives true TTL level RGB on 
standard DllSI socket. 
Separate composite syncs. 
Can be used on any monitor 
with TTL RGB inputs. 



involves no modification or 
internal connections to the 
Spectrum. 

Simply ptuQs into axpaniion 
port. 

No separate power supply 
required. 

Does not affact UHF output. 
Can be trimmed to give op- 
timum perfornnance for your 
Spectrum, 

Improved picture quality 
reduces eye strain. 

Why buy a monitor useable 
only on Spectrum? Now you can 
use any RGBlTTL) monitor of 
your choice. When you change 
computers there will be no need 
to change monitors 

Price: E29.95 plus 50p P&P 
a rvd available from: 

ADAPT ELECTRONICS 
20 Starling Close, 
Buckhurst Hill, 
Es^aK ia9 5TN 

or send Sa£ for further details. 



IN. 



BRIEF (hardware) 



• Sinclair Research's revolutionary flat- screen pocket TV is now 
available In a 9cl solid gotd casing. This, 'for the peraon who has 
everything" gift retails for around the £2,000 mark and is currently 
available from Aspray & Company PLC of London. 

For details regarding the solid gold cased pocket TVs contract 
Christopher MacOonald. Asprey & Company PLC. 16S New Bond 
Street, London WIY OAR (Tel: 01 -493 6767). 

Customers queries regarding the pocket TV f black piasiic easel 
should be directed to Sinclair Research Ltd.. Camberlay (0276) 
62111. 

• A new thermal printer costing less than £100 by Phi Mag 
Systems Limited, the Falmouth-basBd specialist peripherei 
manufacturer who recently announced the PH LOOPY data storage 
system K 

Called the Phiprlnt, the compact 4 0- column printer has a nine- 
element dot head providing printing in true descenders, lower case 
characters and underlining. Other features include versatile 
character modes and bit image graphics — facilities normally only 
found on larger printers. 

The printer needs a Centmnics Interface which will cost yo^ a 
further £40 + . 

phi Mag Systems Lirriited, Tregoniggle Industriel Estate. 
Falmouth, Cornwall TR1 1 3TD, 

• The CirkH Modem, being marked in High Street retail outlets hy 
Protek Computing Ltd. enables computers to communicate via a 
telephone line: and is the first of its kind to goi British Telecom ap- 
proval. It is compatible with most personal computers including the 
Sinclair ZX Spectrum, Commodore 641c, BBC Model B and Acorn 
Electron, when used m conjunction with a Protek Interface Pack. 

• Uvipac have announced a stand alone EPROM Eraser which com- 
pletely ereses ali EPROM's in minutes. Prices at £19,95 the com- 
pany believes it is the lowest pri^e avaiiabte- 

The UVIPAC EPROM Eraser comes complete with power cable 
and instructions. 

The company soon expects to be pf oducing an EPROM Program- 
mer at only E29.9B. 

• Several companies at once seem to have woken up to the fact 
that the Spectrum is being taken seriously by many people, and have 
produced professional quality storage devices, 

Rotronrcs have an impressive unit called the wafedrive which 
consists of twin hrgh speed tape drives a Centronics parallel pon and 
3 RS 2 32 serial port, 

We have one which our reviewer is giving an extensive trial, but 
first impressions are very favourable. 

Sim f tar units, if bought separately, would cost around £200 their 
price is £125 including VAT and a wprdprocessor program. 
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French and 
German is fun 

CDS Micro Svsiem$ have pro- 
duced an audio cassette which 
Asynchronised lo run with both 
their French is Fun and German 
is Fun educational programs for 
the Spectrum 48K. The 
cassette aids correct pronuncia' 
lion of the programs' words and 
phrases and was produced u^- 
irtg the facilities of the Open 
University. It retails at £3-50 
and is also avaiSabte in a three 
part presentation pack contain- 
ing the audio cassette and both 
the French and German is Fun 
pro9rams, which is priced at 



E 1 2,99 . This offers a saving of 
£2.41 compared with purchas- 
ing the two pfOgfBms and audio 
cassette separately. 

French is Fun and German is 
Fun are similarly structured and 
feature a 9 point menu providing 
a choice of one of six pictorial 
scenes and a Counting, Telling 
the Time and an All Picture 
selection. The cassette contains 
corresponding sections, each in- 
terspersed with a tone to allow 
synchronisation of tape and pro- 
gram. 

A table is provided to record 
tape counter start and stop posi- 
tions, making it subsequently 
duite easy to find the required 
section of tape. 



Two ways to 
ocean's gold 

Ocean Software's new sports 
siTTiulation 'Daley Thompson's 
Decathlon' gives home micro 
owr^rs the chance to compete 
in the Olympics from the com- 
fort of an armchair at homel 

The game which is available 
for the 48K Spectrurn SRSP 




£6.90] recreates the 10 
decathalon events ~ all of 
which are played under Olympic 
qualifying standards. Royalties 
from The game will go to the 
British Amateur Athletic Board, 
and a free poster offer is includ- 
ed with everjf copy of the game. 
Explained Oc^an managing 
director David Ward, 'We 
showed an incomplete version 
of the game to Daley Thompson 
— he tried the 1 00 metre sprint 
and long jump. Once he pro- 
nounced the game "fit" our pro- 
gramming team had a marathon 
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BRIEF 



• CRU formerly Computer Rentals Limited, are gioing strong on 
the game of the TV show programs . 

Terra hawks was written by Richard Taylor, and is a 3D 
perspective flight -Search game, price is £6 .95 . 

Coming soon (in the best TV preview vocabulary} is Magic 
Roundabout. 

• While on the theme of TV shows, Bug- Byte, a long established 
and weil respected software house, have obtained the rights to 
Au toman. Watch this space. . . 

• A package of tapes from Rnebury Software arrived at the 
office with little info, 

Nice to see sij* ZX81 programs included. Games 1 & 2, Slot 
Machine, Bost File, Andromeda and Princess are the first four at 
£ 4 ,95 and the last two at £ 5 .95 . 

Their Spectrum programs are Games 1 and AslfOcodeat£&.d5 
and Andromeda and Princess at C 6 .9 5 . 

I'll get our tame eicperts to study them in depth, 

• Pos it j V e 1 mage ten t at i vely let Be wa rehouse escape a few men - 
ths ago and it was greeted with moderate acclaim. They've now 
re packaged it by Frog Face, an adventure game, and Ghost Rider, 
an arcade game which also requires some thought. 

All are available for the 48 K Spectrum at C 5 -9 5 each from 1 29 
Dumbarton ftd. Glasgow ^ 

• Words and Pictures is the iatest educational program from ex - 
parts Qil^lksoft, nicely packaged early learning games (3 to 7) 
complete with booktet. £9 .95 from 37 Willows lea Rd. Worcester 

WR3 zap. 

• Cloud 9 , the company who specialise in chemistry revision and 
simulation programs, are increasing their range by three — Write 
equationSn Mote and Periodic Tabie. 

All their programs will now sell at £5.50 instead of C 8. 50 arhd 
many are available via Micronet 800. 



programming session to get the 
game ready in time/' 

To play the game one player 
takes on the role of Daley 
Thompson competing against 
the computer. To quaiify each 
player has to take an '^energy 
test ' - and the computer's 
decision on fitness is final. 
Micro's equipped with a speech 
unit will hear vocal scores, and a 
voice intoning "On your marks, 
get set, GO." A specie Ely writ- 
ten oiympic theme tune can be 
heard, and animated graphics 
reproduce the stadium and 
track . 

Players are disqualified if 
they have more than three false 
starts at any event — Ocean 
recommend takingoff at 45 
degrees for the long jump, 
javelin and shot putt^ Ocean pro- 
grammer David Collier assures 
competitors that it is possible to 
be^t the computer. 

"GiUfcgan's GoW ' is hrdden in 
the perilous depths of a multi- 
tunnel mines haft. The object of 
Ocean's arcade-style adventure 
game, which is available for the 
Spectrum 45 K^ is to collect and 
remove the bags of gold. _ . - 
just before the deadline r^ns 
out. 



Equipped with a wheelbar- 
row, the player can generate eK- 
tra time and raise the score, on 
each occasion that a bag is 
de pos ited i n t he bar r ow ~ 

It's a simultaneous three 
screen gsme, and Gillig^n can be 
manipulated from screen to 
screen by hitching a Sift on a 
passing truck — or grabbing a 
handy pick a^e and slammjr>g it 
through a shaft wall. 

However, life is not all easy 
for the diiligent Gilligan. A horde 
of desperate outlaws (or 
possibly inlaws) are after him, 
and his gold. Clearly represented 
on the screen as out and "bad 
dies" with kerchiefs covering 
their face^ — they are ready tO 
put up a terrific fight. 

Quick refleite^ from the 
player enabie Giliigan to zap out 
an outlaw by deftly dropping a 
bag of gold on his head. Giliigan 
can also escape on a truck - but 
if he steps in front of it he can 
atso be obliterated by it. He can 
use ladders or lifts - but 
because of the mining safety 
rules, he can only grab a ride 
when the lift actually stops. If 
notn he may come to a messy 
end at the bottom of a mine! 
shaft. I 
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SOFTWARE NEWS 



Fast movers 

UNIQUE, the latest software 
house to enter the comr.uter 
games market, has juit aign^d 
an e3(Ciusive contract worth 
savefaJ thousands of pourkds. 

The contract, accofding to 
UNIQUE s founder John Wllan. 
"enables us to fully uiifiise th& 
benaf Its cf a targe development 
system and a team of com 
prehensive programmers arid 
systems analysts, 

"By combining ogr games 
designing le&m with this new 
deveiopmeot system we are 
able 10 produce a program that is 
of extremely high detailed quali- 
ty as well as being fun and en- 
joyable to play . 

The first two releases were 
JUMP and RED ATTACK, 

JUMP is am original quick 
response game to end ail quick 
response games. You have to 
r>egotiate a large building using 
nothing but the window ledges 
and brickwork but watch out 
and get ready to JUMP. Flower 
pots are being thrown by mad 
ape5 and somebody keeps shut- 
ting The windows. 




UNIQUE 



RED ATTACK is the most 
comprehensive r detailed and 
fast moving shoot them up type 
game ever designed. One to nine 
players, yes nine players! I 
Watch out for reviewsf 

These were followed by VER- 
TIGO and WRECKAGE. All four 
have a strange resemblance to 
the programs sent by VEN- 
TAMATIC from Spain! 



Fresh start from 
virgin games 

VIRGIN GAf^ES. the computer 
software company of the Virgin 
Group is goinfl into the 19B4 
Km as season with a fresh start. 

Gone are the days of releas- 
ing huge numbers of titles for all 
machines in the hope that some 
will be hits, Instead, a much 
more selective approach has 
been adopted. 

"We have cttangied with the 
mafket" said VIRGIN GAMES 
Managirtg Director, Nick Alex 
ander, "The shotgun approach 
will not work any more this 
autumn we are only releasir^g 6 
titles, ell of which have been eit- 
tensivety researched and tested 



f or ma rket appeal a nd w e are g o- 
ing to market the hell out of 
theml" 

VIRGIN GAMES IS backing its 
autumn titles with 3 C 2 50 ,00Q 
spend. The titles include an ex- 
citing new game for the Spec 
trum, Strangeloop. The game is 
priced at C 5 .9 5 despite its com- 
plexity - offering exceptional 
value. Virgin are also offering a 
prize of a C 2, 000 robot for the 
first person tosuccessf uily com- 
ptete it. 

'We believe that 
Strangeloop take the Spectrum 
to Its limrt' says Steve Webb, 
Virgin'n Technical Manager. 
'"We would have called it a 
Mega Game but we felt the term 
hd$ been devalued. 
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BRIEF 



* Hyperaction is a maze game with some Ofiginality and humour 
from Silversoftn another mature company. The Hampton 
Nightmare sounds horrific! 

♦ A!catrai Harry is the latest in the Mastertronic £1 .99 48 K 
Spectrum games range. Your task is to escape from a prison and it 
is c la imed t o be a m ix t u re of a rca de , 5 1 ra 1 egy and ad ven t u re game , 
I hope it's good as I support any attempt to provide value for 
money, however they haven't sent any (or review so I cannot 
make any comment. 

• Kokotoni Wrlf from the ubiquitous Elite looks as if it's going to 
be worth checking out at y our local store. E 5, 9 5 for the48 KSpec- 
trum. 

• Kemp s Stock Control program has now been modified so that 
it will work f^n mic rod rives and make use of a full signed pnnter via 
RS232 or Centronics interface. 

I still found it confusing, but must admit to not being an expert in 
the book ee ping line 

Also it wouldn't transfer to the disk drive even though I ma d^ all 
the necessary modifications. It costs £ 1 9 .95 . 

V All serious games programmers or would be commerical pro- 
gram writers shou!d look at Whrte Lightning from Oasis Softwere. 

Described as a games writing language, and I will agree with 
that, it consists of a suite of programs, a sprite editor, sprite 
designer and the master program. 

All three are very powerful and the demo will convince you that 
this program, along with yQur imagination, can create commerical 
quality programs. 

The master program is essentially the Forth language so rf 
you've some experience of it then you've a heed start . Tve dabbled 
with it but this is the first time I've actually seen a practical use for it 
on a home computer. 

As always with this kind of program, its only as good as the 
u s e r , a nd y OM have to be p re pared t o spe nd e g rea 1 deal of time lea r 
ning to use vv hat is essentially a powerful and sophisticated tool. 

Programs written with this package run comptetely inde pan- 
da ntly and Oasis make no claim for royalties or place marketing 
restrictions on the programmer. 

S One of the best accounting systems around is ihat supplied by 
Hestacresi Business Software. They have now redesigned their 
programs around a twin microdrive system. 

This seems a very sensible idea and the set comprises of three 
programs which operate independantly or as part of an integrated 
syetem. They are Sales Ledger, Purchase Ledger and Cash Book 

Each program costs E32 .50 or C 5 2. 50 tor two or £7 5, 00 (or 
three, if you are contemplating running your business accounts 
from the Spectrum I suggest you give them a ring. 

Hestacrest Ltd. PO Box 1 9 , Leighton Buzzard, Beds. LU7 DDG 
Tel052 523 7785. 

• Highlight Software. 3 Nether Court, Halstead, Esse>t C09 2 HE 
are seiling Contract Bridge which they claim is the 'definatrve 
game' and 'far and away the most versatile and comprehensive' 
computer Brid^ game. I must get someone who plays to com- 
ment on it. Meanwhile you can try it for E 9 .95 . 

# Flowchart Ltd. are marketing Simple Business Accounts for 
£1 1 3S Tightly written in Basic and with microdrive options i 
found that the booklet had been Ideiiberately 7) over simplified. A 
little experimenting and ) was starting to think it definately held 
possibilities. 

I changed it to operate on tfw Technology Research Disk Drive 
system without any problems and was starting to find some Im^ 
pressave features, 

I also changed it to operate with the Shinwa printer and Cen- 
tronics interface: there are built in options foi the ZX printer {or 
Alphacom 32 ) or RS232 driven printers^ 

At this stage I sent it for a full review so we can see what so- 
meone ebe thinke. 

Personal opinion? With a Microdrive or other fast access 
sysiem it could be very useful. 
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BOOK NEWS 



The Sunshine 
three 



WelSknownpublishers Sunshine 
have produced thr^e more 
books on a variety of topics, 

"H<ime AppKcations on your 
hfcro" bv Mike Grace, a regular 
contributor to several computer 
mags and author of the Com 
modore 64 adventures, is Jn- 
te nded to p lovide y o u w it h pra c - 
(ica^ ideas for using your rnicro, 

i\ gives eKamples of how a 
i^atabasep spreadsheet and 
wordprocessor can help you in 
running your home, extending 
your hobbies and removing pen 
paper and book. 

A good book for those look- 
ing for the answer to the ques- 
tion "Very nice^ but what can ii 
00?" at a cost of C 6.9 5, 

"hsida your Spectrum" by 
J^ff Nay lor, author of several 
comma re ta I computer games, 
and Diane Rogers, weU known in 
TV and Theatre management, is 
a guide to w hat is goi ng o n i ns ide 
t-he case of the Spectrum, 

The book is in two sections: 
the first deal^ with computer 
design and the second concen- 
trates on the Spectrum, in par- 
ticular the screen display, 
keyboard and sound. 



I had a quick look at this one 
and at first sight it appears to be 
a c tea fly written, fascinating 
book, especially if you're in^ 
te rested in graphic work. 

This one also co^ts E 6 .9 5 . 

All of th@s9 should be 
available from computer 
bookshops or from Sunshine, 
12/13 Little Newport Street, 
,DndonWC2R3LD. 

programs sre included to il- 
lustrate many of the points, and 
it is claimed that you are also in- 
troduced to the world of 
machine code programming 
gently via a monitor program 
and 'hands on' experiments^ 

A daunting task indeed and 
all for £6 95 , ni try &nd get our 
reviewer to give it his considered 
opinion in the next issue, 

"Machine Code Sprites and 
Grnph^s for t h^ ZX Spectrunn' ' 
is the mouthful of a title for John 
Durst's book. He is a former film 
director who wanted to explore 
animation using a Spectrum. 

Every chapter contains short 
Basic ormachinecode programs 
to perform specific tasks which 
may then be utilised in your own 
programs. 
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BRIEF 



• The Micro Manual by Stewart Hasted is promoted as 'the book 
the manufacturers should have written in the first place" and is in- 
tended to be clear, simple and en|ovable. 

The press release which included a few reproduced pages look- 
ed interesting, but no sign of a price could be found. Contact SHA 
Publications. 65 Sheldon St,. Cove nt Gefden. London WC2. 

• Hutchinson Computer Publishing Company Ud. have released 
five books for the QL which cover an introduction, Superbasic, 
desk top computing, word processing end advanced pro- 
gramming. 

The QL series has been produced with the co operation and 
support of both Sinclair Research and Psion and the series editor is 
the well known and respected Robin Brad beer. Each book is priced 
at £6.96. 

W Toby Matthews and Paut Smith are the two 1 6 year old authors 
of "Winning Games on the ZX Spectrum" published by Ellis 
Horwood Ltd, 

The slightly ambiguous title refers in fact to the twenty 
"demanding new games" which are featured in this tome, all with 
''exciting new titles'' iike Code Breaker. Skiing and Hor^e Race. Its 
1 62 pages will cost y ou C 5 ,9 5 . 

• The latest edition of Microcomputer Software Directory con 
tains over 5.000 software packages from more than ] .300 sup- 
pliers/ making it the most comprehensive directory Of micro- 
computer software available in the UK. Packages are available on 
more than 600 machines, operating under the control of 240 dii- 
ferent Operating systems. 

There are four indexes in the Microcomputer Software Direc- 
tory: machine, operating system, product, and occupation/ 
application. The index by machine lists packages by application, 
then alpha be ticatly according to the type of machine on which they 
run. 

The Microcomputer Software Directory is published by Com- 
puting Pubtications Ltd, and can be obtained from 53 55 Frith 
Street, London Wl A 1 HG. Teiephone 1 -439 4242 . Price £ 40 
plus E 2. 20 p&p. 



Two new from 

Melbourne 

House 



Two of the latest books from 
Melbourne House are aimed at 
the advanced user. 

' ' Advanced Speotrum 
Machine Language" is written 
by David Webb and is aimed at 
pfogramrners who already have 
some knowledge of machine 
code programming. 

The book contains many 
machine code routines which 
can be included in the reader's 
I own programs. The programs 
range from changing the colour 
of the screen and border, 
horizon movement etc, to 
animation and pixel fii^ move- 
ment. 

At £ 5 .95 this seems a useful 
book for those who've cracked 
the basics of machine code and 



want to go a step further. 

" Advanced Spectrum 
Forth" is a book which I found 
useful, Tve dabbled with Forth 
but never realJy created a com- 
piete program in this language. 

This book talks in practical 
techniques and is full of useful 
suggestions. Although fairly 
general in application it is 
specifically aimed at users of the 
Al>ersoft Forth program, also 
marketed by Melbourne House. 

Worth looking at if you intend 
to use Forth rather than simply 
experiment with it. The price is 
C8.95 which may deter many. 
Both are available in bookshops 
or direct from Melbourne House, 
39 Milton Trading Est. Abing- 
don. Oxon. 0X14 4TD- 
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Britain's Best Magazine 
For Tiie Sinclair user 
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Don't be disappointed — make sure you 
get every issue of ZX Computing/ 

Just C 1 3 .50 will ensuce that the next 
six issues will be lovingly wrapped and 
posted to you. Just fill in the form 
below, cut it out and send it with your 
cheque or postal order {made payable to 
ASP Ltd) to; 

ZX Computing Subscriptions, 

Infonet Ltd, 

Times House, 

179 The Marlowes, 

Hemel Hempstead, 

Herts HP1 IBB, 

Alternatively you can pay with your Access or 
Barclay card: simply fill in your card number, sign 
form and send it off. Do NOT send your card! 




Murhrne 

9rpphiKs to 
9etvou 



the Make the most of your ZX Computer with 

ZX Computing — tji-montNy! 



L. 



Cut out and SEND TO: 

I k.r- 




^ ^ 



LJ^ 



ZX Cprnputing Subscriptlon^p 

Infonet Ltd 

Times House. 

1 79 The Martowes, 

Hemel Hempstead, 

Herts HP1 IBB. 



SUBSCRIPTIQISI 
RATES 



Itick LH 
appropriate) 



as 



£13.50 for «iK issues 

Clfi.QO for siif issues 

£31 00 forsiK issu«s 

$ 1 9 .SO for sik i^^ues 
USA surface mail. 



a 

D 
D 

D 



Subscription Order Form 

PiMl* c{?fr»iTi«^co my subsciPplion to ZX Compuliriigi 
wilh ihe vofv n*iit is$m« 



fmsd^ pAy^fe m ASP lat^ 

on 

CMtfl my AccBss^Q^rckycsrtf'' 







Plftfta# <^i« eiOCK CAPITALS «nd tncludfl pdmi cod*!. 
NAME (Mr/Mri^Uli«) . 



.... POSTCODE . ..!*«.«» . 



0«te . . . . 



.-I 



ea 
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Mindplay 



Greg Turnbull looks at games of 
strategy and tactics 
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Anuurino Games, 
48K Snectrum 



TMi it one of the manv recently 
iitaiMd programs vvfitten using 
Gilwft's "Tht Quill". The 
adventure makas a most 
welcome change from battling 
through the usual coves or 
rooms, kiNing endless goblins, 
•rimftis, etc. Your quest is to 
journey through the humdn 
tx)dy to locate the islets of 
Langehans' jiook it up in a 
medical dictionary)), and return 
wilh (hem to the outside world 

Due to the use of the Qui^l , 
Ihe program is in 100% 
ma eh™ code, hence quick to 
respond and accepts the usual 
comn^ands. There are nnamly 
verb-object combinations. 
wNch car\ be shortened to four 
tetter strings. For example: 
THROW KNIFE (Not a clueK 

No compreherisave docu- 
ment comes with the tape — 
unlike otheJ' Amaiing Ganr^es — 
*o pa n of t he ga me is to d is cove r 
a vocabulary thai works. 

This lack of knowledge, plus 
lt>& biological nature of the text, 
m^V cause a few problems for 
people without Q' level Biology, 
However, the problems are not 
to difficult , and the format does 
make a pleasant change. 

I bel^wve a vefsion of this pro 
gram cs available f or the ZX8 1 . 
entiile<a, 'FaniastJe Voyage". 
The idea for the program connes 
from the excelle-ni base Asimov 
novel "^Fansslic Voyige", 
which was made into a superb 
film with Raquel Welch in 1966. 
H yCHJ have either read the book 
or seen the film you will have a 
head start here. 

Amazing Games also claim 
that the program can be used as 
a revision aid for students taking 
'0' level Biology exams. M an 
ex' Biochemist I would say that 
this is partially true. A 
knowledge of 



pnysioiogy t>tochemistry is cer- 
tainly an advantage. ^ you get 
stuck you can ahvays look the 
terms up. 

The lext is not entirely 
clinical; there are references to 
books (ET J, telephones, record 
players, emeralds, etc. So 
previous adventurers shouldn't 
have too many problems . A cou- 
ple of humorous touches can be 
seen, e.g . If you ask for HELP all 
you get it: ''This isn't a Scott 
Adams edventuref' 

On your journey you will visit 
such locations as: the iFver, 
kidneys, b^atn, h^art {^ake care 
here, as once you pass there is 
no return I and many others. Pro- 
blems can be cor>quered land so 
increase you % score} include: 
gangs of starch molecules. 
bacteria and proteins, etc. 

The only criticism 1 have of- 
xtm yjrn^* is that objects may be 
us^d niore than once, so you 
could try tham all until you get 
the right one, requiring no 
specialised knowledge. Other- 
wise 1 enjoyed playing this most 
inieresiirtg and unusuat adven- 
lure. It ig e p^ty that no graphics 
could be included. 

Hopefully wide-spread use of 
the Quill will allow writers to 
come up with many rnore such 
games, and other unexpected 
formats. This will prevent the 
adventure fi^ld from becoming 
stale. I look forward to playing 
further Amaiing Games pro- 
grams: " Thriller" and "'The Last 
Jedi'*; watch this cdumn for 
future reviews. 

THE CODE 

Soft Concern ltd. 
48K Spectrum 

This is a hlghty complex text- 
only adventure puzzle, with a 
prize of £25,000 for anyone 
who can complete it. Tan 
runner up prizes of £25 are also 
available. The idea being that 
you are a secret agent in a Rus- 
sian military establishment. You 
must work your way throuflh 
four floor levels to reach the 



code room, and crack the code. 

The program is highly detail 
ed in te)(t-only adventure, with 
extremely complex problems to 
be solved . T his is to be ex pec t ed 
considering the sum of money 
involved if you can beat it. 

Verdict: Only buy it if you are 
superb at solving difficult 
puzzles and can think laterally, 
or are very short of casht If like 
me you csn'l progress SfBTy far 
through the program, at least 
there is a nice Bog art screan pic- 
ture to look at while the tape is 
loading. 

STAR TRADER 

Buq-Byte 
4811 spectrum 

Star Trader is one of the growing 
r^nge of arcade /adventure pro- 
grams for the Spectrum. In this 
case the game has more of an 
arcade-strategy fee) to it. 
Basically it involves you in buy- 
ing various types of ^oods on 
one planet, transporting them 
safely to another planet . and try- 
ing to sell them again at @ profit. 

The strategy aspect comes in 
knowing where to buy the 
goods and how many items to 
purchase (your storage soace 
being liimited). The arcade 
aspect comes between the buy 
rng and selling; you've got to get 
there safely firstf This is made 
more difficult by the fact that 
you are more than likely to be at 
tdCked by space pirates 'en 
route'. 

If you have Ihe correct 
weapons you can fighi back in 
an approximate simulation of 
3-0, which can be fun. The 
graphics on the planets consist 
mainly of the faces of 
shopkeepers, end are well done 

Other problems that can 
bwet you on your travels are 
pickpockets, muggers and 
other such unpleasant people. If 
you thought this was enough, 
you still have to consider your 
stomach. You must eat and 
drink (mostly beer in the local 
Ste^tar pubL to keep you in good 



health. If you fail lo do this you 
won't be allowed to take-off and 
will eventually die of starvation 

You start off with a set 
amount of cash which is reduc- 
ed by buying goods, food/dnnk. 
pa y mants to s pa ce pi ra t as if you 
get caught etc^ Yet another pro- 
blem to face is space tax. When 
landing on a new planet you can 
choose to declare all, some or 
none of you cargo and risk losing 
itaM. A'te/natrvaly you can try to 
bribe a customs official (which 
may not always workL 

Carefull plannirtg (by use of 
t he re port f acil i tes \ in buy ing a n d 
selling is required. Overall a 
game that wi^l give you plenty to 
think about. However, it can get 
a bit repetitive because of the 
menu'driven forma t^ The 
graphics make a welcome addi- 
tion here. Recommended for ar- 
cade or strategy fans looking for 
something a little different. 

THE INFERNO 

Richard Shepherd 
Software 

£6.50. 48K 
Spectrum 

This is the latest graphic pro^ 
gram from the well-known 
Shepherd stable , It has extrenrm^ 
ly fast, colourful and quite pretty 
graphics which can be switched 
off. The game is based on 
Dante's 13tyh century book 
"Inferno". 

Vour duest is to eKplore the 
underworld, travelling through 
the nine circles of HelL to reach 
the centre and finally escape » 

Some of tfis areas to be ex- 
plored include: The city of Dis, 
the marsh of Styjt, plains of ice 
and many others. Your sctbns 
can influence the behaviour of 
otl^r characters, but I found 
that I didn't use this interaction 
feature much. You must try not 
to be too violent as most other 
characters are stronger than you 
are. 

The SAVE routine is in- 
credibly fsst and can be used 
often, without boredom. There 
is no {% ISCORE routine as such, 
although Qccasiorval humour can 
be found: EXACmine) your shield 
and you get, "You can see 
something horrible, no, it's just 
your reflection!" 

Seasoned adventurers 
should have tittle problem with 
this prc^ram. However, the boat 
can be tricky to use in crossing 
the Styx. In conclusion, an im- 
pressive looking game, but 
somewhat lacking in tesct 
substance to make H totally en- 
thralling. It can be recommend- 
ed with some resirvasions. 
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ZX81 CAME 



No, not a simulation of tlie ZX81 RAM problem, but a 
great motoring game from Luc De Jaeger 

Of Gent, Belgium. 



This IS a clever comb nation of a 
driving simula^tian, an adventure 
gam« and abo needs ihe quick 
reactions associated w^ih ar- 
cade gama^! 

Once you have typed in this 
lifting and RUN the program, the 
first ihing you'll see is your 
dashboard. At the top of th^ 
5^creen is a line representing youf 
spaedometef, this ^s calibrated 
inKM/H. 

Bellow this on the ieft is a rec- 
tangf^ whi^ch will indicate brake 
failure, and on the fight is a rec- 
tangle which shows when you 
are very low on fuel. 

A digital petfOl tank meter Is 
s-et below this and h^s 60 litres 
at thestart of thejourney, as you 
drive you will use up peirol and 
when the gauge starts to act 
strangely then you're starting to 
gel low . 

On the left of the scfeen is a 
display of the options: 

Bio brake 
5 TO turn left 
8 to turn right 
F to accelerate 
S to <fecelerate 

A singfe press of any of these 
keys should be enough to 
change youf status accordingly . 

On the right of the screen is 
the computer display of th^ pre- 



seni situalion on The road and, 
being ultra user friendty. it also 
informs you of the correct action 
to take. It is now down to you to 
react correctly within a 
reasonable time, failure to do so 
will inevitably result in the crash 
of the title. 

So now all you have to do is 
take the driving seat, fasten 
your safety belt, and off you go 
(remembering to drive on the 
right!) until you reach home. 

TechnVcal details 

The main routine begins at line 
BO and all the different sections 
are set in separate subroutines 
which are arranged as follows: 

150 - 216 Long road 
230 - 2dd Speed 
300 - 370 Turning 
400 - 498 Brake failure 
500 - S?9 Emptv petrol tank 
580 - 615 Accident 
650 - 699 Low petrol 
710 - 9 BO Crossing 
1000 - 1025 Speed 
1027 - 1090 Braking 
1091 - 1155 Speed 
1200 - MJSHomtt 
1500 - 1510 An accident 
6500-6655 Dashboard 
6800 - 6830 Speed .Petrol 
7000 - 7055 CRASH 
7S00 - 750 S Turning 



5 CLS s 

7 LET N*4 
ID LET A=4 

IS LET A*«**FUNCTIDNS' 
20 LET B*=" 
25 LET D*=" 



30 
35 
4G9 
45 

sa 

55 
60 
65 
75 
80 
81 
83 
85 
95 

105 
64 



LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 

GDSUB 

RAND 

FDR N=0 TO 10 

IF RND>.3 THEN 

IF RND>.3 THEN 

IF RND>,3 THEN 

IF RND>.3 THEN 



E*=" 
FS=*' 
G*="| 
H*="| 

is='*[aanai" 
j«:="aiiiiim3« 

K*="cia" 
L«="aai3ai" 

Z=62 

6500 



G05UB 150 
GDBUB 230 
G05UB 300 
GQSUB 710 



107 IF RND>.3 THEN 60SUB 400 

110 IF RND>.3 THEN GOSUB 1000 

111 IF RND>.3 THEN GOSUB 1027 

112 NEXT N 
115 GOTO 1200 
150 GQSUB 400 

153 PRINT AT l0,t2;"YDU ARE DRI 
VIN6 ON A";AT 12, 12; "LONG ROAD" 

155 IF N<10 THEN GOTO 200 

165 GOSUB 6800 

175 GOSUB 300 

180 RETURN 

200 PRINT AT 14,11; "YOU MAY HIG 
HER YOUR"; AT 15, 22; "SPEED" 



205 IF INKEYS="" THEN GOTO 
210 IF INKEY*='T" THEN LET 
INT (ftND*15>+l 
213 IF N>27 THEN LET N=27 

GOSUB 6800 

GOTO 155 

GOSUB 400 

IF N<=1S THEN GOTO 24S 

IF N>1S THEN GOTO 278 

PRINT AT 17,10; 
;AT 18, IB;" 
252 FDR J=i TO 55 
255 LET f1*-INKEY* 



205 
N-N+ 



215 
216 
230 
235 
240 
245 



VOU RRE MOT 



•Ef^V FHST 




ZX81 GAME 



260 IF M*-"F" THEN GOTO 272 
265 NEXT J 

270 GQSUe 7030 

271 GOTO 603 

272 LET N-N+INT (RND»24)+1 

273 IF N>27 THEN LET N=27 

275 GQSUB 68653 

276 GOSUe 403 

277 RETURN 
279 GQSUB 6B30 

283 PRINT AT *?,Ili"YOU ARE DRIV 
IN6 TOO" J AT 10,22; "FAST"; AT 11,1 



1: "YOU CANNOT 



AVOID";AT 



12,12;-A 



THEN GOTO 297 



N ACCIDENT" 
281 FDR 1=0 TO 65 
NEXT I 
IF RND<.459 
GOSUB 7300 
CLS 

GDSUB 6530 

PRINT AT 10,11; "FORTUNATELY 

ARE" ; AT 11,11; "NOT HURT AND 

12,11; 



282 
283 
284 
285 
287 
290 
YQU 
YOU 



CAR"; AT 



IS NOT TOO M 



14,11 



UCH"jAT 13,20; "DAMAGED"; AT 
;CHR* 5;CHR* ^i'WmHIBSM 
"jCHR* 133;CHRS 133; AT 9, 11; "YOU 
HAD AN ACCIDENT" 

FOR 1=0 TO 95 

NEXT I 

RETURN 

GOSUB 7030 

PRINT AT 2,1; "O^-EI^E^-O+O+a+H 

GOTO 565 

GOSUB 400 

PRINT AT IB, 12; "THERE IS A 



292 
293 
295 
297 
290 

299 
303 
335 



TURNING"; AT 14, 15; "TO THE RIGHT" 




310 FOR J=l TO 45 
315 LET M*=INKEY* 
323 IF M*="8" THEN GOTO 



343 



325 NEXT J 

330 GOSUB 7000 

335 GOTO 7530 

343 FOR S=0 TO 10 

345 PRINT AT l,29;G*iAT 1^29;E* 

350 NEXT S 
363 GOSUB 6800 

365 PRINT AT 12, 12; "ALL IS WELL 
NOW" 

366 GOSUB 710 
370 RETURN 

400 FDR L=9 TO 21 

405 PRINT AT L,13;D* 

410 NEXT L 

415 RETURN 

430 GOSUB 430 

432 LET C=RND 

440 GOSUB 6B30 

44 S FOR 1=3 TO 10 

447 PRINT AT 5,4;It;AT 6,3; J* 

449 PRINT AT 5,3; F*; AT 6,3; F$ 

451 NEXT 1 

453 PRINT AT 18,11; 



THING r I f 



454 IF INKEY*="" THEN GOTO 454 

456 IF INKEY*="B" THEN GOTO 435 

458 IF INKEY*="5" THEN GOTO 466 

460 IF INKEY*="8" THEN GOTO 480 

462 IF INKEY«="S" THEN GOTO 407 

464 IF 1NKEYS="F" THEN GOTO 49B 

466 FOR J-3 TO 10 
468 PRINT AT 1 , 1 ; H« 
470 PRINT AT 1,1;E* 

472 NEXT J 

473 PRINT AT 11,11; "VOU ARE ON 
BORDER"; AT 12, 12; "OF THE ROA 

THE GAME" 



i t -I fOO 50HE 



THE 

D";AT 14, 13; "HERE ENDS 
J AT 15,19; "FOR YQU" 
474 FOR 1=0 TO 75 

NEXT I 

GOSUB 7000 

GOTO 565 

FDR J=0 TO 13 

PRINT AT 1,29^G*;AT 



NEXT J 
PRINT AT 



1,29;ES 



,11; "YOU WILL 
;AT 11, 15; "ACCIDENT" 
GOSUB 281 
RETURN 

LET N=N-INT (RND*15}+1 
IF N<4 THEN LET N=6 
GOSUB 970 



HAV 



I 
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494 
495 
496 
497 
498 
500 
515 
520 
525 
530 
535 
540 
543 
550 
551 
552 
SS3 
S54 
555 
560 
561 
ODY 



BOTD 484 

LET N=N+INT (RND*12)+1 

IF N>27 THEN LET N=27 

GOSUB 6800 

GOTO 580 

GOSUB 400 

FOR J=0 TO 10 



PRINT AT 5, 13; K*! AT 6 , 1 1 ; L* 
PRINT AT 5,11?F*?AT 6,liiF* 
NEXT J 

PRINT AT 13, lis "SLOW DOWN" 
IF RND<.8 THEN GOTO 360 
IF INKEY*="" THEN BDTD 545 
IF INKEY*="B" THEN BDTD 552 
GOTO 600 

LET N=N-INT (RND»12>+1 
GOSUB 970 
GOTO 650 

IF RND>.6 THEN GOTO 80 
GOSUB 7000 

PRINT AT 2, 2j "THERE WAS NOB 
TO HELP YOU, "J AT 4,2? "YOUR C 



AR HAS NO PETROL,SO"; AT 6,2; "YOU 
HAVE TO WALK" 
365 PRINT AT 21,12j 



nNOTHFP GHH 



570 IF INKEY*="" THEN GOTO 570 

575 IF INKeY*="Y" THEN GOTO 5 

579 STOP 

5B0 LET N=N+1NT (RND*25)+1 

582 IF N>27 THEN LET N=27 

S8S GOSUB 6S00 

590 GOSUB 7000 

59J PRINT AT 2,3; 'YOU COULD NOT 

AVOID AN "J AT 4,3; "ACCIDENT BEC 
AUSE YOU DROVE TOO FAST" 

592 GOTO 565 

600 CLS 

605 GOSUB 7000 

610 PRINT AT 4,7; "ANOTHER CAR C 
RASHED";AT 6,7;** INTO YOLf^' 

615 GOTO 565 

650 PRINT AT 15,11; "GO TO THE L 
EFT BORDER"; AT 16, 10; "THERE IS S 
OMEDNE WHO CAN" ; AT 17, U; "HELP Y 
OU" 

655 IF INKEY*="" THEN GOTO 635 

660 IF INKEY*=="5" THEN GOTO 675 

665 GOSUB 7000 

670 GOTO 600 

675 PRINT AT 19,11; "ALL IS WELL 
";AT 20, 111 "YOU FOUND SOME PETOL 

680 LET Z-55 
685 GOSUB 6800 
690 FDR 1=0 TD 65 
695 NEXT I 
697 GOSUB 400 
699 RETURN 



710 GOSUB 400 

723 GOSUB 6000 

725 PRINT AT 14,10? "YOU GO STRA 
IGHT TO"; AT IS, 14;'- A CROSSING"; A 
T 1 ^ , ' ->- "M^-TiMTIif-fTTrtTPaM" : ^T 
17,11; "(YOU HAVE PRIORITY)" 

730 FOR J=l TO 60 



735 


LET M*-INKEY* 


740 


IF M*-"F" THEN GOTO 775 


745 


IF M*="B" THEN GOTO 805 


750 


IF ri*-"S" THEN GOTO 825 


753 


IF in*="S" THEN GOTO 855 


760 


IF M*="8" THEN GOTO 895 


765 


NEXT J 


770 


GOTO 600 


795 


LET N=N+INT. (RND*l2)+l 


790 


IF W>27 THEN LET N=26 


795 


GOSUB 6800 


800 


GOTO 81 


805 


CLS 


807 


LET N=N+INT (RND*15)+1 


808 


GOSUB 970 


B10 


PRINT AT 7,4; "WHY DID YOU S 


TOP 7*';AT 8,4; "YOU HAD PRIORITY" 


820 


GOSUB 7000 


022 


GOTO 565 


825 


GOSUB 970 


840 


GOSUB 6800 


845 


GOSUB 400 


850 


RETURN 


835 


FOR 1=0 TO 10 


860 


PRINT AT 1,1;H*;AT l,ljE* 


865 


NEXT I 


880 


GOSUB 6800 


885 


GOSUB 1027 


890 


RETURN 


891 


LET N=27 


892 


GOSUB 6800 


895 


GOSUB 1027 


900 


PRINT AT 1,29;G*;AT 1,29;E^ 


905 


NEXT I 


920 


GOSUB 6800 


930 


RETURN 


970 


FOR Q=27 TO 8 STEP -1 


972 


PRINT AT 1,Q; " " 


974 


NEXT Q 


975 


IF N<4 THEN LET N=5 


977 


IF N>27 THEN LET N=10 


980 


RETURN 


1000 


GOSUB 400 


1005 


PRINT AT 12,11; "YOU ARE DRI 


VING 


ON"; AT 14, 11 J "A SPEEDWAY" 


1015 


GOSUB 6800 


1020 


IF N<15 THEN GOTO 1095 


1025 


IF RND<.7 THEN RETURN 


1027 


GOSUB 400 


1030 


PRINT AT 15,ll;"\VJdUJ21US 


EWiV 


';AT 16,11; "THE CARS IN FRON 


T OF 


';AT 17, 11; "YOU ARE BRAKING" 



ee 
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1B35 
1040 
1045 
1Q5B 
1055 
106IZ) 
1062 
1065 
1080 
1005 
1090 
1091 
1092 
1093 
1097 



FOR S=0 TO 25 

LET M*=INKEY* 

IF M*="B" THEN GOTO 1060 

NEXT S 

GOTO 1500 

LET N=N-1NT (RND*1S)-H 

IF N<4 THEN LET N=6 

GOSUB 970 

GOSUB 6800 

PRINT AT 18, 12; "ALL RIGHT" 

RETURN 

QOSUB 6G00 

IF N<15 THEN GOTO 1097 

GOTO 1110 

PRINT AT 16,10; "i^I{^;^ QOCD 
R S^atj^" 

1100 IF INKEY*="" THEN GOTO 1100 
1103 IF INKEY*="F" THEN GQTD 113 


1120 
1125 
1140 
1145 
1150 
1155 
1200 
1205 



6545 FDR D=0 TO 9 

6550 PRINT AT 9,D;"r';AT 21 ,D; ■•« 



GOSUB 6800 

GOTO 600 

LET N=N+INT <RND*10)+1 

IF N>27 THEN LET N=26 

GOSUB 6000 

RETURN 

CLS 

LET Q*="^^^^^^^^m 



1210 FOR 1=^4 TO 18 
1215 PRINT AT I,5iQ# 
1220 NEXT I 
1225 LET Z^ = " mMsMtmamm 



FOR L-4 TO 18 
PRINT AT 5,L;2* 
FDR K=i2 TO 18 
FOR M=7 TO 12 
PRINT AT K,Mj" 
NEXT M 
NEXT K 

PRINT AT 8, 10; " 
12, 15: II |i^ II I 
GOTO 565 
GOSUB 7000 
PRINT AT 1,4; "YOU 



HELCOME HOME 



CRASHED I 



ttHHnv;fis»^.^^»;^if^ 



1230 

1235 

1240 

1245 

1250 

1255 

1260 

1265 

";AT 

1270 

1500 

1505 

NTO THE 

F VOU" 

1510 GOTO 565 

6500 GOSUB 6800 

6505 PRINT AT 2,3; 

5 90 105 120" 

6510 PRINT AT 3,28; "KM/H" 

6525 FOR C=0 TO 31 

6530 PRINT AT 4,C; "-" 

6535 NEXT C 

6540 PRINT AT 10,0; A*; AT 11,0;"- 

";AT 13,0; "(B> RAKE"; AT 1 

5,0; "5=LEFT";AT 16,0; "8=RJGHT" j A 
T 19,0;" CS)LOW";AT 19,0; " (F) AST" 



CARS"; AT 2,4; "IN FRONT 



15 30 45 60 7 



6555 


NEXT D 


6560 


FOR E^10 TO 21 


6565 


PRINT AT E,9; "W 


6570 


NEXT E 


6572 


FOR F=2 TO 18 


6575 


PR I NT AT 4 , F ; " - " ; AT 7 , F ; " - " 


65B0 


NEXT F 


6585 


FOR B=5 TO 6 


6590 


PRINT AT G,2;"I"iAT G,10;"I 


";AT 


6,18; "I" 


6595 


NEXT G 


6600 


PRINT AT 5,21; "PETROL) "; AT 


6,22j 


;"TANK )'*;AT 5,31; "L"; AT 5,2 


S;Z 




6610 


FOR H=0 TO 10 


6615 


FOR L=0 TO 7 


6620 


NEXT L 


6625 


PklNl Al lV,l6;"[:isldZlf:|c1" 


6627 


PRINT AT 19,15;B* 


6630 


NEXT H 


6640 




BE^H' 


';AT 21,20; "BBZB" 


6645 


IF lNKEy*="" THEN GOTO 6645 


6650 


IF lNKEYf="Y" THEN RETURN 


6655 


GOTO 6610 


6000 


FDR X=A TO N 


6805 


PRINT AT l,X;"ffl" 


6010 


NEXT X 


6812 


LET I-Z-2 


6825 


PRINT AT 5,28; 2 


6827 


IF Z<=0 THEN GOTO 500 


6028 


IF Z>60 THEN LET Z=60 


6030 


RETURN 


7000 


CLS 


7005 


PRINT AT 9,1;"^^ ^^ 



7010 LET D$="| ■ ■ 

■ ■ ■" 
7015 FOR R=10 TO 13 
7020 PRINT AT R,0;Qt 
7025 NEXT R 
7030 PRINT AT 14,0; "■ 

7035 PRINT AT 15,0! "■ ■ ■ 

■ 1 ■ ■ ■" 

7040 PRINT AT 16,0: "« ■ ■ 

■ ■ ■ ■ ■" 

7045 PRINT AT 17,0; "B ■ ■ 

■ ■ ■ ■ ■" 

7050 PRIMT AT 18,0;" ^^M U ■ 

■ ■ ^^ ■ ■" 
7055 RETURN 

7500 PHINT AT 1,4; "YOU DID NOT T 
URN OFF"; AT 4,0; "SO YOU PERISHED 

II 

7505 GOTO 565 
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NOT JUST A FR£TTTj[FAC!E! 



T" if. BvperG flfiw interiaco is one 
..I c?yf s*fy l9t&si t*ev&lopni«nia 
lor ycwuf Spectrum 

fl'a pfografTiiriiabla from tho keyt)0&fd 
Df iMlh tne cassetle ^ppj!iihl you cao 
iiow use ^t wih Ai^y KftwAf e. 



Fviturvs hnciude : - 

• 1 7 di reclionaa movemenJ 




NOT JUST A FRETTT(FACE! 



Tr^iF S|>eLlrLjm dual pOi-i 
jays-"^:k inl^ace is a highly 
yer55til<? anrd price 
compeEitivQ lOy^tek interface offering 

Th€» fif fli pofi ^litsyiales 6 J J.&. A 

^q0y» riw $<KWK^ poft sifnuilaft^i m 

(31) cornmoixi. 

im pm^ win icem any Aiaf 



11 Will lyn any sirtW3Jfl. T>iill lii- 

• Us'r>g*(ev5 6.7.9.9 &0 

• Havsn^ redes^nai^ie ki^ funciwsns 

• U$iin9i^(ai)4ifr. Kempftton) 




NOT JUST A PRETTY(FACE! 



C*fi'h6nica miertote *IH Imk 

y^JUF kwClnjin to Oi^v pf killer 

wilh o iionclvd cvntroruci Mipur Ai 

ih« <shokQt It vfHt, you Kjn s«i«e4 m? 

fvinMH aiQciirv uiil^d loy&jr ns^df 

«. ty nt a^i pQr-Qibal 4t#nrvanKk lyp« 



Pfinfw engAA«l v g ICfetirtfd Owi-pocrk 

irtc. 

• Uir^l LFi[^lNrn>«O0niiad Hl{^ ft! 

t A^i cgytiu ci6Qa* Q io w < a Hiougri to 

* Supp^tvd wlh lyli lAiltvcEriiM and 




NOT JUST A PRETTYitFACE! 



Oi# A«iT gofVffMKi 1^ 0M AM Mirtin 

HCMt YCfu cifi tro^ifssui* wfcMion *»■ 
irwM. CIN^^ ofiteu^. ttv^m. ^/i^m, 

IO«i Vou can Al tn e}ti|*c£A w#i 
^v« MM toad DQ ws ^' iln l o- 



TOu C»f- itH» ^jH m* rtiK^H(h#aK»m«n S^A* 
tr^ljifiii i Twrtip. pit«g^«%g fJAnv^ 




^^^ 



W l^ 



P ^ Please riish me the Mlowing: ^^ 

^/ . . Progr^mmaDie Interface(s) ..... .£ ^^i 

^^^^V ^. Dual Port Irnerface(s) ..C V 

jp^*^^" ' ^^^^^^ ParaNfll Centronics Inierface^s) 6 \^ 

v^'^*^ " ^^V^^ Lighi Pen and Iriterface(s) . E V 

^ V Pi&as© add posi and pacK^ng _ . . . . e ^^5 \^ 

^^/ I enciosa chaque/PO/Cash for . . J^**' ^ , , , , , , ^v^^ 

^^ or detut my Access/Barclaycajrd No. | | | | ] | j | | | 1 | | [ | [ "] ^^ 

V' Shgneiyre Name S^ 
, V = s!^ 

F/ Of »nd S A E. for tha New D K Ironies SpacTf um CaiaEogue \i 



. ^ 







DK TronJcs Ltd. Unit «. Sh<r« HHI IndustrlJil Estate, iMtton Waldtn, 
IitCK CBT1 3AO. T*r«ptii»n«: r0799J 2&;50(3#nn| 5 lln*i 

Tb S|)echuHi Ccfwecttcii 



THE FINAL TOUCH 



w 



■^ 1^ jltf DddWl BV bltf ^MCtl 4 Otf 



i4^4»gv43 «^i«rt >n«iv MPf ^mcAo«ii lion 

^#^ ore I4M0# tXN TiQhr t #v«^ #H4i >ie uH 
k^Doi MS, Md fall* voui Si^#elrum tr*^ t^# 

Constructed from 
f>*gh density btock A6S 






¥«i.ii -r — 

accGSSiijf^ at rear 



52 Slipped 



5^c«^d^f 







'eaI^ 



FOLLOW OUR LEAD 

FOR THE 
RIGHT CONNECTIONS 



MICRO DRIVE 
EXTENSION LEAD 

Inii -a an b fin mitui le *fly 

nor RWIr4(E>^«rranf m^ thMf 'tej\ C* Ifsfig 
j»lli» fnucti -KvlhvF iw«y IKmi lAfftfiftCtt I 



&6 WAY RIBBON 

CONNECTOR 

1 hl*t i ;i Milrrii-.riJi . .rjih--li.ll l-MI.3lhh^% 

q i» ^up^livd 9' ifi h^^gft^ And iiti aAsw irn«J« 
[y Ijfrmi f fn-tti(rmi m m ^ifTfr"-' *^ 







WINNING 
IS WITHIN TOUR GRASP 

Ouickshoi Joystick i OulcN^ho^ Jay5[ich II 

• SLkfMi^ po^ilivc* ro^pons* '""«"•■ ' - ^ '■■ ' • '■"•■^ 

• 2 li'^ E>ytEc>n? '■ ^ " 
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Spectrum lessons 

Mike Edmunds marks a mixture of ZX81 

and Spectrum programs 



TIME WITH THE 

PIRATES 

ZXS1<16K)£3.00 

MPT Software. 
43 Readwald Drive, 
Burv-St'Edmuncls, 
suffoiic 

tn tKe dim. dark recesses ot 
manv a school stockroom, I 
suspect that there are many lit- 
tle ZXBIs just waiting for 
suitable software to come along 
that will justrfv thtir purchase 
and, once agarn, sea their 
emergence to sit alongside their 
more grandiose counterpdrts. 

For many sc-hools the humble 
Sinclair was perhaps a first at- 
tempt to enter the computer age 
and, whrlsi proving to be ideal 
beginners machines, th^y have 
been quiclKlv superceded by 
rmore sof^histicated modate. It 
has long been felt by many 
teachers however that ihis, now 
relatively simple machine, still 
has a great deal of potential for 
use within the classroom, h is 
with some pleasure the ref tire 
thet I am able, this issue , to 
review programs that aim to see 
the ducting off of many ZXS 1 s. 

Firstly a program that helps 
the pupji to telt the time. From 
MPT Software, a newcomer on 
the education scene, comes 
TIME WITH THE PIRATES 
Essentiialjy this is a 'drill and 
practice' type program with a lit- 
tle carrot" at the end of a test 
game. 

It i^ a little difficult to see just 
w hie h age r snge t h I s is ai meci a t , 
but lower Juniors should be able 
to cope sufficiently well, 
although a fair reading ability is 
required for both the on-scraan 
instructions and the faiirly detail- 
ed instruction sheet that accom- 
panies the program It is sug- 
gested by the author that paren- 
tal he!p may be required for 
some children. 

The program has six levels, 
each of the first five dealing with 
and testing a different point the 




fiixth level consists of a five- 
questi^n test with a graphic 
reward of pirates (or the child if 
they didn't score highly (walking 
the plank. 

In order p the levels deal with 
O'CLOCK, QUARTER PAST, 
HALF PAST, QUARTER TO ar^d 
MINUTES PAST/rO, the pro- 
gram loaded easily and. given 
the limitations of the 8 1 s 
graphics, is nicely laid out. the 
picrtures of the clocks are clear 
and a good attempt has been 
made to Cater for such things as 
the offset minute hand at 
querter past the hour. 

There are however, certain 
aspects of the program which 
are not so good. Sevarai spelling 
mistakes in on screen instruc- 
lidns are the first notable error 
and programs of this nature 
should bf thoroughly checked 
before release. The program is 
not fully error-trapped and will 
accept certain inputs that 
should have no effect but ac- 
tually do! Apart from these small 
points the program runs welt and 
actually seems to achieve what 
it sets out to do. 

In addition, because of the 
rtecessity for accurately spelt in- 
puts, it also aids spelling. 



although care must be taken 
with spacing of answers. The 
comprehensive instructions 
therefore need to be read 
carefully nad it is likeiy hat 
tea che r i^ar e nt help w ill be need 
ed until tf>e pupil is familiar with 
the programs. 

The 'carrot' is a nice liitle 
graphics routine but as n is the 
&ame for every test I suspect 
that a child would soon lose 
motivation, inconclusion.thisrs 
a reasonab^ program for the 
reinforcement of skills already 
learnt and could conceivably be 
used by small groups within the 
classroom. I do not see it taking 
over from tradltiortal methods of 
learnlng/teachi^ng time but at the 
price is certainly worthy of con ^ 
si deration, 

HIDDEN LETTERS 
2X81 (1GK} 
POPPY PROGRAMS, 

Richmond House, 
ingleton. 
Camforth, 
unes. LAS 3AN 

This is a program that has been 
a vi table for quite a 1 on g t ime n ow 
but nevertheless is worth men- 
tioning as a good example of 
programs that can be used right 
across the Junior age range land 
bey ond) and for a whole range of 
abilities. 

The program uses a tried and 
tested educational technique 
known as 'doze procedure' to 
give practice is spellinQ. k also 




develops comprehension skills 
and encouragas the pupil to use 
context clues of grammar and 
punctuation in order to extract 
the sense of the text . All of these 
skills are an essential prere- 
quisile for reading fluency and 
the program seeks to develop 
these silts in an enjoyable man- 
ner^ 

The program includes a short 
text and there is a choice of 9 
difficulty levels The aim of the 
game is to discover the hidden 
Setters (a la Hangman], the pupil 
being rewarded with a number 
of stars for each letter 
discovered. The number of ec- 
tualletters hidden depends upon 
the difficulty level selected. The 
given text is fairly basic although 
even this may prove difficult for 
the option to enter your own 
text, it iis suggested that a single 
sentence from a reading book is 
ideal for the beginning reader, 
whilst a topic type' passage 
may suit the more able child. 

The procedure for tailoring 
the program to suit individual 
needs is clearly explained and it 
is possible to buikt up a library of 
suitable texts. 

In use tf>e program perform- 
ed well was nicely laid oul and 
easy to use, albeit rather slow. 
However this type o1 program 
has wide applications, especial 
ly for those with reading difficul- 
ty even though the 'reward' is 
not much of an incentive^ I see 
the major problem being the 
time necessary to type in the 
alternative texts. 



FASTWORD 
ZX81 
(16,32,48,64K) 8.50 

Softclioice Ltd, 
52 Piatts Lane, 
London, NWS 7NT, 

This Is not really an educa- 
tional package, more of a utility 
with possible eduational uses. I 
occasionally see the odd report 
about business users basing 
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their system upon the goad old 
'81, and this, combined with 
The ffequent id\/Qrtisem@nis for 
fnultipl^ ejcp^nsion units in- 
dicates that a lot of people stHi 
have a great amount of faith in a 
iTiachine that many now Qon- 
skter^lmo^t redundant! 

For those wrth such a system 
this package may b« just ideal, in 
lact even if you r totia memory is 
never likley to i^xce^d IQK it 
tfisv stid be valufl for money. 
FASTWORO is the name of the 
twin cassette suite of programs 
arKl it is essentially a powerf ui 
word processor. 

The cassettes contain five 
profams - a 16K Editor, For 
matter 1 and 2, together wah 
Word Processor 1 and 2 . The 
Tapes also contain fastload ver- 
sii&n ol these progfams f Of use in 
cor^junction with the 
FASTLOAD system developed, 
as was FASTWORD, by 
Dr.G. Pearson. 

Given the limited space of 
reviews such as these it is not 
really possible to do such a pro- 
gram justice and I intend 
therefore just to give an over^ 
view of the system, mv com- 
rnenis relating mainly to the 
1 6K elements of the package. 

The system has machine- 
code routines which allow the 
saving end loadi ng of te k t f i tes t o 
sr^ from tape at high speed - 
virtually a disk system tor the 
81! The editor sections if the 
programs are fairly fast and 
wouk) allow a moderate typing 
speed, provided of course 
that you have a decant 
keyboard I 

Text editing is also im 
press ive and as the e?ctremely 
comprehensive manual points 
out, '. menu-driven com- 
mends support some very fancy 
text editing techniques. ' Pfin- 
Tirtg capabilities of the program 
ate very good and comain a 
character set that includes near- 
ly everything that a normal 
typewriter can print, plus 
sutocfipt numbers as well as 
several ysefui special symbols. 

36 characters per line are 
produced with the ordinary print 
f^pmmand but block of con- 
tinous lines up to 255 
e:harecters iong can be printed 
with a wide variation of 
character siies possible. 

tf you have only 1 6 K of RAM 
then a l] you need to use is the 1 6 
K editor to create, lo^d and edit 



te^ft liles^ The maximum file si£e 
is 125 screen lines, roughly 
equivalent to two typed pages^ 
You cen then use Formatter- 1 to 
load your text files from tape and 
print them. 

The Editof section has 24 
lines evailebb for display and 
teKt is easily manipulated using 
single-key cursor commands. 
Blocks of print can be moved 
around or copied to new bca- 
tions end the program has a fair- 
ly fast FIND/REPLACE com^ 
mand. For the more complex 
functions a simple menu is 
located bottom -screen to give 
help- Ad ditionai features include 
auto-repeat keys, fast data read, 
block movement, free-space 
avilabter - in fact almost 
everything you could desire in a 
word processing program. 

The For matter section per- 
forms with the aid of irtenus and 
commands available are 
Catalogue, Kill (this deletes one 
of the character sets to give 
er^ough memeofy for sideways 
printing). Load, Print and Ram- 
top (which allows ramtop to be 
changed in Formatter 2 only). 

The basic Format ter-1 takes 
a text file, formats it to com- 
mands whfCh you enter and 
sends the results to your printer. 
Normal Video letters are here 
printed as Lower case, inverse 
video giving cepiials. The for- 
ma rrii^g commands control such 
things as setting of left.^i^ht 
mergins, spacing, underlining 
and height and width of the 
characters printed. 

The commmands can be 
given as direct commands or be 
incorporates within the text to 
be ac ted upon whilst pri nt i n g . or 
both. Some of the facilities of- 
fered include line centering, line 
justification, banner-teKl. 
vefiable-si»d characters, in- 
dent, and paging (larger 
memories only). 

As with most programs of 
this son the great temptation is 
to get right at it and start 'the 
fancy stuff straight away J sup- 
pose it is possible. But \ couldn't 
turn many of the features off 
once I had started. A thorough 
read of the manual is strongly 
advised BiFORE you starts 

A brief commenT here about 
FASTLOAD, the sister program. 
It claims to load any program 
from 4 to 6 times faster than 
normaL In use, it qertianty load- 
ed the sample program approx 4 



times faster but it was difficult 
to toad and I was therefore 
unable to test the FASTWORD 
sections which used this 
system. 

However, the booklet ac- 
companying Fastload gives 
detailed instructions on how to 
tailor your own programs to 
I utiNse the facility of drBstically 
reduced loading times. . .this 
alone would make it worth pur- 
chasing for the 'serious' ZKSl 
user, {costs C 8.50) 

Individually. Heading pro 
Uems aside) both of these pro 
grams seem to represent real 
va lue f or m one y . Fast word is ex - 
tremely versatile and, although 
there are comprehensive word- 
processing packages such as 
Tasword already in common use 
by those with 1 6K, for those us- 
ing ZX81 as the heart of a 
business package who have 3 2 . 
48 or 64 K then this suit of- 
programs demands serious con- 
side ration. 




HEU MATHS and 

SPiUI-COPTER 

spectrum 48K 
C5.95 eacii 
KerlanUKLtd.. 
29Clst>umRoad» 
Hessie, 

Hull HU13 9HZ 

Firvally, back to the Spectrum 
which, happily, seems to be 
gaining favour as a 'backup' 
machine in schools nowadays. 
This, I believe is mainly due to 
the increasing amount of 
relatively cheap, quality soft- 
ware now appearing. 

Educational software has 
come a long way since the early 
days of drill and practice' 
routines. Nowadays a program 
must not only be educationally 
valid it must also be seen to offer 
something extra if it is to find a 
place in the classroom — 
especially if these days of 



restricted allowances for items 
other than basic textbooks. 

Basically these programs do 
not aim to do enough to justify 
either the price or the heading 
educatiortar. The ideas behind 
both are very good — a hetip^ 
copter is used to aid in spelling or 
computation, but the structure 
of both programs does not pro- 
ide much of a challenge for the 
user and after several attempts 
Ofte is inclined to ask 1s t ha tall 
there is to do?' Admittedly there 
is no specif ic age range mention- 
ed and they may well appeal to 
younger children. In essence 
however the content could just 
as easily be achieved with pencil 
and paper. . though the 
degree of motivation is obvious- 
ly different, 

HEU -MATHS gives the op- 
tion of answering questions on 
any of 'the four rules' or a mix- 
ture of all. A sum is displayed in 
large alpha numerics end the 
chitd is required to guide a 
helicopter to the correct 
answer. Ten correct answers 
result in a score and con- 
g:ratulatory message followed 
by an invitation to have 
a not her go. Incorrect answers 
cause e colourful crash. The cor- 
rect answer is given after two 
failures^ The idea is essentially 
sound but the inability to set dif- 
ficulty leveb and the fact that 
only answers to 39 are required 
to make this of limited value as it 
stands. 

SPEU-COPTERhes much the 
same format. A word is 
displayed and has one of the iet- 
ters destroyed by a red 
heticopier, it is then up to you in 
your black machine to repair the 
word by selecting one of the 
supplied letters. Answers are 
treated in the same way as Hell- 
Maths end, again, the penalty is, 
in my opinion, likely to be more 
appealing than the reward! 
There is a degree of increadini 
difficulty inbuilt into the 11 
sets of words taut there is no 
facility to change any of these 
and, although the sets are based 
on the same sounds, only one 
letter ever needs to be replaced. 

Put together these two pro- 
grams have some nice touches , 
in particular the graphics and 
sound, but apari from that have 
really little to offer that has not 
been done better, and more 
cheaply^ than others. In my opi- 
nion not really value for money. 
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uantwlt Malor 
Computer CluH 

Dear Sir; 

Thf$ cfub ceased to be active as 
of the 20 th of March 1 984 and 
it would be appreciated rf you 
wouid publish thb fact in the 
club section of your rnagaiine. 

You ins faithfully, 

OT Mmjntflin, 

SecFOiarv, 

Uantwlt M^jor Computer Club 

(disbanded} 

The Network 

D«ar ZX Computing, 
I am the President of thi^ 
Timejc^nclair U&or's Group in 
Vancouver, BX.. Canada. 

We have in our group at the 
preaent time about 1 50 paid up 
mertrbers. We publish a monthlv 
Newsletter for our members end 
also th« Newslett^f is $en! to 
over 25 other User Groups in 
North Ame/ics, We also receive 
their Newsletters. This ex- 
change is called the ''NET- 
WORKS 

The NETWORK tend^ to keep 
ell the User Groups informed on 
what is going on in the field of 
the TimflK /Sinclair computers 
and other products. 

The connpyters tended to are 
ZX81, T«1000,TyST500and 
the T/B2058 (Advanced 2K 
Spectrum) and soon ihe new 
Sincteir QL computer w hich is to 
become available in North 
Annerica. This should be around 
Christmas time or more than 
likelv iTi the early Spring. 

We would like to hear from 
other Sinclair User Groups in 
England and other parts of the 
world. Let's keep in touch and 
support our Sinclair computers 
around the wortd. 

Thank you for your kind con- 
sideration on this matter. 

Sincerely yours, 

R Luasier 

President 

The Group's mailing address: 

P.O. Box 788, 

New Westminster, B.C. 

Canada V3L 428 



If you're in need of some 
contacts wherever you 
are, read on . . . 




Pen Pals Required 



Dear ZX Campi/tfng, 
I own a 48K 2X Spectrum and 
would like to set up a User Ciub 
in my area J would be gbd if you 
could get someone in my area to 
contact me at the address 
beiow. Should any of your 
reedef& wrsh to have a pen-pal 
from here who share the same 
interest in computers, please be 
free 10 write to me. 
Any suggestiqnSp newsletters 
a n d re V ie w s f rom the resde rs a re 
most welcome. 

Yours faithfully, 
Albert Fu, 

770 Happy Garden , 
Jin Kuchai Uma, 
Kuala Lumpur, 
Malaysia- 
Tel: (03) 726953 

Dear ZX Compoting, 
A plea from the heart, as lam 1 3 
years old and own e 1 6 K ZXa 1 
with printer end am looking for a 
Pen Pal, 

If anyone is interested please 
would they write. 

Yours faithfully, 
Derek Chambers, 



19 Pages 
Muswell Hill, 
London NIO 1 PU 

Dear ZX Cof7^puti/)g, 
I wonder if t he re ' s a ny c ha nee of 
y ou help j ng me to f J nd a pen -pal. 
I have a ZX8 1 and would like to 
write to anybody who program- 
mes in machine code. 

Yours sincerely, 
Stephen Masters, 
3 Station Terrece, 
Ailerton Bywater, 
Castbford, 
West Yorkshire. 

Dear ZX Computing, 
I'm thirteen years old and in 
desperaie need of a pen-pal. I 
live in South Africa and own a 
ZX Spectrum 48 K, a printer and 
I am getting a joystick interface. 
Can you help? 

Youfs sincerely, 

Ian Thomson, 

11 -12th Avenue. 

Fish Hoek, 

Cape Town^ 

South Africa, 

797B 

P.S^ Compliments on your 

magazine - I really enjoy 5t, 



The west 
Yorkshire Sinclair 
Users Club 

Dear Z)f Computifigr 
I am starting a computer club, 
which is to be called The West 
Yorkshire Sinclair Users C(ub. 
Every member will receive a club 
magazine at the beginning of the 
mcrnsh. the magazine will cori- 
tain news, rev Jew Sr ideas, pro- 
grams to try . and lots more. The 
CP9t for thi^ ie; ^ mere E 1 -00 a 
year. For details, please write to 
me at: 

West Yorkshire Siriclair Ueen 

Club, 

1 8 The Drive. 

Sexton Gardens, 

Leeds, 

LS9 8HH 



ZX users croup Of 
New York 

Dear Club Corner, 
Our ZX Users Group of New 
York congratulates your very in- 
formative end excelient publica- 
tions related to Sine fair personal 
computers. We will appreciate if 
you would publish the details in 
your next issue. 

Our Club was founded In 
1981; currently we have 
members from many countries 
and with diverse experiences 
and professions. We would like 
to exchange newaletters with 
other Sincleir user groups. 

if indtviduals wanted to join 
our club H they may do so, by sen- 
ding an international money 
order of $ 1 5 per year, as 
subscription io our newsletter 
including a short description of 
their background and ex- 
periences. 

Best regards and happy 
publishing, 

George E Coronado, 

Chair man, 

ZX Users Group of New York 

Bolt 560. 

Wafi Street. 

New York, 

N.Y. USA 10005 
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I48K SPECTRUM PROGRAM! 




Wh&n I wfts s child in 1977 w0 
brough? books ot the»a mazes to 
df ftw in the path from one polnl 
to tha other. Danny'i program 
recreates this difficytt exerctue 
ysing hardcopy from the ZX 
printer. 

A» a mof« advenc«d exeroite 
in progremming yo\M could 
cfoaie a routine to drew e line 
iflHirid the »cre*n under cur»or 
control, but for fkjw ril hand 
over to Dannv for a f uH axplana- 
tton of his program. 

Description 

This program, although small in 
the amount of code, draws a 
MAZE on the screen and was 
written to demonstrate the 
mai# building process, 
Hov^fevor, it does take a lot of 
dati storatjd and the listing as 
given roquirea a 46K Spectrum. 
The height and width of the 
n^ze mav be reduced, in whioh 
case il will fit into a t6K 
machine. This is accomplished 
by changing the variables w and 
h in line 10^ For best results^ the 
width w should be between 1 5 
and 31 and th# height h bet- 
ween 10 and 19. 

After loading, the progfam 
thinks for about two minutes 
md then draws random, single 
connected mazes^ copying each 
one to a printer if fitted. The 
watis of the maze are drawn 
Uack and the paths are in white. 
The start and end positions ere 
ma/ked with a dot. Sample prin- 
touts are shown. 

A singly connected maze is 
one in which there is only one 
path between any one point end 
any other point. That is to say 
thefe are no loops. Thi^ is the 
easiest ma^e to generate by 
computer. The multiple path 
maze is more difficult to pro- 
grafn. Pacman type games use 
simple multiple connected 
males. Obviously, a singly con- 
nected maze cannot be used for 



Pecman, there would be no 
escapel 

The screen is divided into 
blocks of 4 by 4 pixels. A maze 
built just using Che 32 by 22 
character positions would be 
too easy to solve. The program 
draws a matrix of walls first and 
then knocks down the walis to 
form the maze. This is shown on 
the screen as it happens. The 
program does not use the bot- 
tom two character lines, these 
are left for you. You can insert 
lines into the program to print 
the values of the various 
variables here and monitor the 
progress of the program, A good 
variabte to watch is v. This holds 
the distance from the starting 
point, and it is quite interesting 
to see it increase as the maze is 
built, and decrease as backtrak 
ing takes piece. 

A line by line description of 
the program is provided to 
enable its workings to be 
understood^ Hera are some sug- 
gestions for development of the 
maze program. 



• The program can at times 
produce a single long path with 
short dead ends making the 
maze easy to solve. To prevent 
this, the variable v can be usad 
to limit individual path iengths. v 
can be tested against some ran- 
dom value and backtracking 
forced. 

• An easier modification is to 
have a cursor on the screen con- 
trolled by the Spectrum's arrow 
keys. The user uses the keys to 
move the cursor arourKJ the 
screen lo solve the maze, 

• Enough memory exists in the 
4BK Spectrum to create a maze 
using blocks of 2 by 2 pixels. 
This together with a random 
path length iim^t should create 
some very dif ficuH maies, 

• For the advanced program- 
mer, how about some code to 
solve the maze? 



Line bY line description 

100 Subroutine to knock down a wal« 

8000 H eig ht an d width c heck . 

S 1 00'8 1 20 Set up constants. 

HI 30-fi1 35 Draw a matrix of waUs and holes- 

81 40-8 1 45 Select a random starting position and plot it. 

8 1 50 Start of ma in loop . 



fi160 
8165 8172 



8176-81 78 

8180-8190 
8200 

8210-6222 
8300 

Variables 

w 

h 

r.s 

array a 
dona 

V 

d(4,24J 



Select one of tNt 24 ran^tom sets of directions. 

Try the first direction and see if it leads to 

where we've been before. It weVe already 

been there GOTO 8200 where we set up 

another direction to try. 

We have no? been here before so knock dovtfn a 

wall, record our position and check if the maze 

is finished. 

Record the maximum distance travelled from 

the start and repeat the matn loop. 

Selects another direction to try if we haven't 

tried ali 4 , 

If all diirections tried tl^n backtrack until we can 

move somewhere. 

All finished p pot the furthest position we got 

from the start. 



wkjth of maze — up to a maximum of 31 - 
height of maze — up to a maximom of 1 9. 
are the wkJth and height in terms of the 4 by 4 
pixels on the Spectrum screen, 
has dimensions of r and s and values of -1 if Xh& 
point is a walL if a path which has not been 
visJted and v, the distance from the start if the 
poir^t has been visited. 

the number of walls broken down. The maze is 
finished when done equals the width times the 
height, 

recirds the distance we are from tJie starting 
point. 

a constant array contaming the 24 combi na- 
tions of the four compass points, North, South, 
East and West. 



Other variables used in this program are for temporary $lorage of in- 
termediate computations to improve the speed of the program. 



RET1 Maze 
LET vj»3i: 



LET h-19: GO TO 8 



1 
IP 

100 LET pM=XK*4-4: LET py"yy#4+ 
12 

102 OVER ir FOR 2=0 TO Zi PLOT 
px + z,py: DRAU 0,3: NEXT ^l 0\.'ER 


104 RETURN 
S000 LET r=2#N+l: LET a-2*h+l: I 
F r>63 OR B>39 OR r<10 OR fi<10 T 
HEN PRINT AT 0|0r "Height or md 
th out D+ rangfr."; GO TO 9999 
8100 Dim aCr.s) 

8105 DIM dt4,24}: RESTORE 9000: 
FOR i'^l TO 241 FDR j^l TO 4: REA 
D d Cj p 1) 1 NEXT j t NEXT i 
Sll^ DIM i(4J: DIM j(4): DIM k<4 
>; DIM 114} I FOR i»l TO 4: READ 
i ( i ) : READ j ( i } : READ k ( i ) : READ 

1 (iK NEXT i 
8115 FOR i=l TO 

LET a(i,jy^-i: 
8120 FOR i*2 TO 
j=2 TO e-i STEP 

MEMT j : NEXT i 
8125 CLS 
SI 30 FOR N-1 TO 



r: FOR J ==1 TO s: 

NEXT j : NEXT l 
r-1 STEP 2: FOR 
2: LET a(i,j J=0: 



r STEP 2; FOR 2«= 



TO 31 PLOT (x-l>#4+2| 16: DRAW 
0(4*s-l: NEXT x: NEXT x 
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8135 FOR ;■»! TO E STEP 2: FOR i* 

TO Zi PLOT e«,4#>'tlZ + 2: DRAW 4* 

r-l,i?: NEXT z: NEXT y 

9140 RANDOMIZE I LET K-2*INT !RN 

D*<r-1> /2}+2: LET >' = 2*INT ( RND* ( 

»-lJ/2)*2: LET a()t,y)»-9: LET jtl 

«xl LET >■!«>: LET v-l: LET max-2 

0: LET dDn»-l 

8143 PLOT xl*4-3,yl#4+13: DRAW 1 

,0: DRAbf 0,n ORAU -1,0 

8150 LET cs'l 

8160 LET d»INT {RND«23}+1 

8165 LET VM>H + k!{l<C|d) M LET vy- 

y+1 {(l(c,itn 

8170 IF VM^0 OR vx^r*! OR vy=0 O 

R vy»«+l THEN GO TO 8200 

9172 IF «(vj<,vyK>0 THEN GO TO 

8200 

8175 LET V— /+l: LET a(v>i|VyJ«v: 

LET doi^e-done"*! : LET afx+i(dfc,d 

J I ,y + j (d(c,d) ) }=0 

81?7 LET XK-x+i (d tc,d) ) : LET yy- 

y + j(d(c,dM: GO SUB 100 

9178 IF dort«"h#ii THEN GO TO 830 



8100 LET K=vx: LET yvyl LET c»l 

8 185 IF v>inAK THEN LET max^v: L 

ET x9^k: LET y9«iy ' 



LET c-c+i: GO 



8190 GO TO 8160 

8200 IF G<4 THEN 

TO 8165 

8210 LET v-v-1 

8215 FDR 1»1 TO 4: LET vx»x+kfd< 

ijdM: LET vy«y + l f d( i ,dn : IF vx 

=0 OR vy=0 OR VH"r+| OR vy»s*i T 

HEN GO TO 8220 

8217 IF «(vM,vy>-v THEN GO TO 8 

222 

8220 NEXT i 

8221 GO TO 8300 

8222 LET x-vx: LET y-vyl GO TO 8 
15? 

830£i PLOT j(9»4-3,y9#4*13: DRAW 1 
,0: DRAU 0yl: DRAW -1,0 
8305 COPY 
8310 GO TO 10 

9000 DATA l,2»3f 4,l,2,4j3,l|3,2, 
4, 1»3,4»2, 1, 4, 2»3, 1.4,3,2 

9001 DATA 2, 1,3,4.2, 1,4,3, 2p3jl, 
4,2.3,4,1,2,4,1,3,2,4,3,1 

9002 DATA 3,1,2,4.3,1,4,2.3,2,1, 
4,3,2,4,1,3.4,1.2,3,4,2,1 

9003 DATA 4,1.2,3.4,1.3,2,4,2,1, 
3,4.2,3.1,4.3,1.2,4,3,2.1 

9005 DATA 0,1.0,2,1,0,2,0,0,-1.0 
,-2.-1,0,-2.0 



{^^ ■ ^ . I- ■,■ Ml ^^^^^^^^^^^^^^^^^__^_ 



Dealers / Programers 
spectrum software 

NEEDED 




[)avid Dubay 



FOR DETAILS 



Write or 



Call 



U Claire Hill Rd. 
CoHitisviJ|e,CL 
U012 ii 

203673-7O«9 " 

For use with TS/2068 



CJiarfes Warner 
Wih Rojt 575 
2 South Slrccl 
VVjJ tianisbure,Ma&5, 
01096 
413'Z68-75U5 

US0' 



'^'^^ 




ROMSWITCH 




fi 
Ir 



I 

SI 
St 

i 
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SPKTRUMCAMi 



Gavin Smyth triumphs again 



with another ail action 



machine code 



masterpiece 




Remember 'METEORS' on th» 
Hrit gamis tape for the ZXBl 7 
In my opinion, it was the best 
flame on that tape, but it did 
navfr a faw diiAdvantAg?^: 

Thfl grophics couM b^ better, 
The ship is at the top of the 
screen and 'moves' dovvn: 
the opposite would be nior© 
Gonvflnlent. 

Tba ship moves acrosa the 
screen and so can be 'trap- 
ped' at the edges with no 
chance of avoiding the 
a&t$riiks- 
Rnal]y, since the gdm« is in 
I BASIC, rtis quite alovv. 

This game for the 2X Spec- 
trum (16K or 48K) overcomes 
all thsfe and has a few extra 
f«atures. Itl^writttnaompletelv 
in machine code and uses 
smooth h^h re&olution colour 
gtiphicg with continuous 
tCHind, The ship cannot be trap- 
ped at screen edges because it 
stays in the centre white ihe 
mateorites flow past (or intof) it. 



The proflfam hae three separate 
pixel acfoH routines to achieve 
this end these can eesi^ be 
altered to be called from BASIC 
for your own programs ^ The 
game ateo has an eight dig Ft 
score counter, although so far I 
heve only needed the first four I 

You Bt^ in empty space when 
a meteorite a ppaa rs On y ou r I or>B 
distance green radar screen. 
Soon you can spot it on visiuat — 
as it gets closer, it glows red hot. 
(Who cares if there is nothing in 
space to make it glow? It still 
looks interesting on screen.) 
Can you avoid all the rocks In the 
increasingly den^e meteor 
storm? 

Occasionally, 'antimattef 
asteroids' show up on the 
screen — rf you can hit these ex- 
actly on the nose of the ship, the 
whole screen is cleared of 
meteors, giving you a short time 
to recover. The test for this is 
simple, io some other 



meteorites may be found to con- 
tain some anilmatfer] Colliding 
with anything else reduces the 
strength of your shields - after 
five hits, you are spectacularly 
blown up. 

Entering ttie 
program 

The method of entering the pro- 
gram is slightly different for 1 6 K 
and 4 B K owners, but whichevef 
machina you have^ fir^t enter 
the four line ''inttiel program' 
listing and SAVE it by SAVE 
"meteor" LINE 1 on the piece of 
tape you will use for your final 
program. Rewind end VERtFY 
and then leave the tape at this 
position to record the machine 
code on once it has been 
entered. 

48K Spectrums 

Type In the listing of DATA 
statements and add the 48 K 
loader program to the end of 
your program. I suggest you 
save the f^nal program En case 
any errorB get through, althouph 
a checksum has been buiit in, 
it's not foolproof ! 

RUN your program and cor- 
rect any errors in I lines indicated. 



Should the program crash then 
type PRINT a arid press ENTEfl, 
the number displayed is the line 
in which something is wrong. 
Check and correct it. 

i6KSpectriini$ 

Do not type in the DATA listing, 
but enter the 16K loader pro- 
gram. Hun the program and 
enter the DATA of each fine p a 
whole line at a time. The pro- 
gram Will tell you of any errors 
and you'll have to re-enter the 
whob of that line. Should the 
program crash, type PRINT 
a: GOTO 903 3 and press 
ENTER. Re-enter the tine whose 
number is disptayed on ttie 
screen. 

Both spectrums 

Whan the "SAVING PRO- 
GRAM" message appears, put 
your orfgma! tape into the 
recorder (the one with the initial 
program recorded on it), ^tart 
recording and press any key As 
for a usual SAVE. 

It may be prudent to make a 
back up copy by typing GOTO 
9100, enter and saving on a' 
spare piece of tape of tape untih 
you're sure your master t$ OK. 

Verify by typing VERIFY 
''''CODE, rewinding the tape 
and pressing enter and play on 
the recorder. 

To test the program type 
RANDOMIZE USR 31000 and 
look out! 

To load in the game on sut>se- 
quent occasions position the 
tape at the start and type LOAD 
**'\ ]t will load, auto run, toad the 
machine code and start the 
game. 
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10 DATA 

20 DATA 

30 DATA 

4D DATA 

SB DATA 

60 DATA 

70 DATA 

BO DATA 

90 DATA 

100 DATA 

110 DATA 

120 DATA 

130 DATA 

lAB DATA 

150 DATA 

160 DATA 

170 DATA 

180 DATA 

190 DATA 

200 DATA 

210 DATA 

220 DATA 

230 DATA 

240 DATA 

250 DATA 

260 DATA 

270 DATA 

:za0 DATA 

290 DATA 
300 DATA 
310 DATA 
320 DATA 
330 DATA 
3^0 DATA 
350 DATA 
360 DATA 
370 DATA 
380 DATA 
390 DATA 
400 DATA 
410 DATA 
420 DATA 
430 DATA 
440 DATA 
450 DATA 
460 DATA 
470 DATA 
460 DATA 
490 DATA 
500 DATA 
510 DATA 
S20 DATA 
530 DATA 
540 DATA 
350 DATA 
560 DATA 
570 DATA 
see DATA 
590 DATA 



"F3CDDEr'ACD3C7ACDl 3B4 ■ 
■0TS:^BCDC17ACD8a7A1103" 
■CD7'279CDED:'92er212e5" 
■rElQ2SEBCDlD:'A21942" 
' 5D:'C3520E2CD45799Z3 ■ 
' CDrA79 1 BD72 1 0058936 • 
■0103003E61OBE5C5S97" 
•CD2F-'C577223CD2F864 " 
■7CE610C606D3FE101055* 
■ F30D20F01 608 1 B ? A707 ■ 
'B320FBC1E10B3D20981 ' 
•DCC92A557C232255826" 
*7CE57DA720lC3A54a47' 
"7CCB3FA72ei4325475l" 
' 7C F50 1 0E04CDD90D823 " 
"0600F12FD67F4FCO919" 
- IBl Al 1 10Z7E1 A7ED754 " 
• 527CB5200A22557G 672 ' 
■ZA577C?3Z2577G01534* 
•0B05CDD90D2A577C704 " 
■ C D797A2 A557CC D79 1025 ■ 
•7ACDAE7D3EFEDBFE1413* 
*E606F52e0CE604CC971 " 
" F37BF 1 F5E602CC 1 2 1 306 ' 
"7CCDBB7BFlFE06C01Zei • 
•0659CD3E7G3E5Z3D691 ' 
■20FDl0F6C93ABa4F1061 ' 
■- 21 CF4FB&2323B6E6983' 
■ 7EC92A577CED5B5B999- 
- 7C A7ED52DB200A2A9 10 - 
■ 557CED5B597C ED52 1 069 ' 
• 08215570 11 597C0 1609 ■ 
■0400EDB0C91EA72184B- 
■ D0590600C D2F7CE6909 " 
• 10C602D3FE10F5CD1 147* 
■ 2F7C57E5CD497CE 11114- 
- 1D20E7C92 1000022560 - 
•557C22577C3E0S3Z571 " 
'5D7C3DCD9B2Z3E7F861 ' 

* 32547CCD6B0D3E02647 ■ 
-CD011611607C01B2644* 
'01 CD3C20ZA5B7CCD760- 
■ 797 A2 A597C C D797 A94 6 ■ 
•3EBFDBFEE60120FB1237- 
■C9D5E51E30C3301A990- 
"CDZF7CE&04C60Z57B97* 
■CD2F7CE620C6I0BZi030- 
-210F5A011F007223319" 

" 7723720972C9 1 609623 ' 
•3A5D7C3D673e04BC&93" 

* 2002 1 60DE321BB5A608" 
'4F06001E08091D20193* 

■ FCC D4 97CE 1 3D20E7 1 203 ■ 
"C921S47CCD2F7CA6984" 
■ C0C D2F7CE6 1 F06 1 8859 " 
■ 4F0CCDD90DC D2F7C90Z - 
• E607C690D7C921601 1 24 * 
■7EZZ7B5C3E07218D618- 
''5C77233EFF773A78B60" 
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• CD797A2 Af557CC C79 1025 • 

- 7A010E04CDD90Di?6582" 
■003A547C2FD67F'IF733" 
'CDlBlA060421BB9056a- 
-L1080019E5D5CSCDB94" 
■eB7BClDiEll0F4211ie2' 
"D0391647CD497CC9993' 
"211)0491 1C07E060B662" 
- 1A77241310FA01E1692" 
■07A7ED42EB3E080 I 7©3 ■ 
" 0300E DB00 1 F D00EB905 ' 
■09EB3D20F2C911FF1052' 
- 4F0602C93E0G0S3E424 ' 
• 0762 6B25E50 1 20005 1 1 • 
"'EDBeCD3E7CD13D201114* 
-F001000709E 50120519- 
- 00EDB8D 1 0e3D20DE933 - 
-01E006ED4254SD017i2- 
- 200009EBEDS8C 1 10906' 
■CA21004006Z07723491 ■ 
■10FCC93ES021FF4F1026' 
'01 1F00545I1A7ED42679- 
'46CB10EB0620CB16787' 
' 2B 1 0F BC D3E7C3D20794 ' 
■ EAC93Ee021004001 723 ■ 
■ 1F00545D0946CB1B514 ■ 
- EB0620CSI E23 10FB808 ' 
" CD3E7C3D20ECC 9E9 1 1 50 ' 
■2A3E7C237CE61F677e3" 
■225E7C7EE1C9D95F1116' 
" 7CEE 1067I)3FE7BD91 286 ' 
■ C97Z0 i 1 F000972Z3505 ■ 
- 722372C 900000000464 * 
• 00000000000000000 - 
-1600074869676820445- 
• 73636F7265200D90729 " 
-9790919020922093941" 
'9320919291209494943- 
-209 1929 120939 320B26- 
- 9220909 1 909790 1 6928 " 
-03094D4554454F52472* 
-495445530I)0D0D59437" 
- 6F 752061 72652074 720 " 
- 7261 76656C6C696E861 " 
•672074fi8726F7567800- 
-68206S6D70747973810- 
- 7061 636520776865765 ' 
- 6E 20737564 64656E 785" 
- 6C 79206 1 206D65747 1 6 * 
■ 656F720D736@6F77788 - 
-7320fiF6E20746B65721 • 
■ 207261 6461722E0D613" 
-4e6F7720666 17220679" 
« 636 1 6E20796F75207 1 9 ■ 
■ 70656E6574726 1 74867" 
- 652074 68650D6D65677 * 
-74656F722073746FB16- 
- 726D3F0I)S96F752064B * 
• 61 72652OfiE6F74207 13" 
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1310 


DATA 


1320 


DATA 


1330 


DATA 


1340 


DATA 


1350 


DATA 


1360 


DATA 


1370 


DATA 


1380 


DATA 


1390 


DATA 


1400 


DATA 


1410 


DATA 


1420 


DATA 


1430 


DATA 


1440 


DATA 


14S0 


DATA 


1460 


DATA 


1470 


DATA 


14B0 


DATA 


1490 


DATA 


iS00 


DATA 


1310 


DATA 


1520 


DATA 


1330 


DATA 


1540 


DATA 


1950 


DATA 


1560 


DATA 


1570 


DATA 


1580 


DATA 


1S90 


DATA 


1600 


DATA 


1610 


DATA 


1620 


DATA 


1630 


DATA 


1640 


DATA 


1650 


DATA 


1660 


DATA 


1670 


DATA 


16S0 


DATA 


1690 


DATA 


1700 


DATA 


1710 


DATA 


1720 


DATA 


1730 


DATA 


1740 


DATA 


1750 


DATA 


1760 


DATA 


1770 


DATA 


1780 


DATA 


1790 


DATA 


1800 


DATA 


1810 


DATA 


1820 


DATA 


1830 


DATA 


1640 


DATA 


1850 


DATA 


1860 


DATA 


1870 


DATA 


1880 


DATA 



'656E746972656C 79676" 
■20776561706F6E6C790' 
•657373210D496620584 " 
■ 796F7920636F6C6C 807 ■ 
-69646920636S6E74764 " 
■72616C6C79207769304- 
' 7466206 16E0D616E679'* 
■ 74696D61 74746572874- 
■2061737465726F69791 ■ 
•64202897292C2061537- 
■6C6C0D6F7468657Z773- 
• 206D65746S6F 7273799 ■ 

* 2061 726520626C6F693 " 
■ 776E206F 7574206F748 " 
'660D76697369626C764 • 
■ 6520726 1 6E67632E704 " 
- 0D0D 1 0062020203C 204 " 
■ 3A3E206D6F766373738" 
" 206 C 6566740 D 20205 36 ' 
• 203CS83E206D6F7661 2* 
■ 6573207269676874790- 
-0D5072637373696E753- 
■ 6720626F74682067699- 
* 6976657320686967783 ' 
' 682074687275737481 8 " 
- 0D0D 1 00320205072305 ' 
•657373203C434E546S4 " 
■ 45523E20746F2062602' 
- 6567696E2E 1 0071 69 10 ' 
"0012i6100F9e999A330- 
" 161 1109B161 201 48323' 
"494 74820334 34F32539 " 
■4916121753434F52443* 
-4516140A44656E7331S" 

* 6974 79 1 6 1 30200204 17' 
"2060002007C002C0333' 
■ 1 F0C0009 1 F 1 70009 1 1 5 ■ 
■ 1F0D070S1F0C0708117- 
■ 1 Fl S0F03 1 F2A09402 1 6 " 
' 0000384444 2C 1 000232 ' 
- 000200 1 0181 30^0070 ' 
'000C 324433001^002 186' 
'0040000822001040166- 
'007006200E60060026e " 
" 0044 2 A502 A 1 40200254 ' 
■003C7C7E3C1 80000394' 
' 00 1 8249A9A24 1 800300 ' 
' 606 1 4 1 103030200267 " 
'S181A3EBEFFFFFFF1660" 
' 04 866 Ae0 80604000724 <^ 
■ 7E 7E7A36 260800004 78 ' 
'iei83CSA3A425AFFfi99' 
'21FF6421C38423E71046' 
'C46E00767FFFFE7E1 186 ' 
" 3C7E7C7E3E60FF06e55' 

* 00000000000000000 * 
' 00000000000000000 * 
' 00000000000000000 - 



9000 REM fr«ft«ft»ft»»»«»t»»9t»»ft»«^» 

1 4BK LOADER PAOGRAH. * 

9005 CLEAR 60999 

9010 LET m^0 

9020 FOR 1-61000 TO 62900 ST£P 9 

9030 LET a-a4l0: READ »S: LET c« 



9039 FOR J "10 TO 7 

9040 LET h>16-fr{C0DE «Cfl)-48-(7 
AND a«{l)>"9-) ) 4>C0DE A«C2)-48-t7 

AND a«C2} >"9''l 

9050 LET c-c + h: POKE U<i^j},h: LE 
T a«'^B«f3 TO ) 

9060 POKE ( 1 +J ) , h 

9070 NEXT j 

9060 IP cOVAL mm THEN PRINT 'E 

rror at lin» 'J*: STPP 

9090 NEXT i 

9100 PRINT "SAVING PROGRAM ' 

9110 SAVE 'NC'CODE 61000,1500 



9000 REM »ft«^»«f-»»«»ftt»»«K»»»»»#» 
« 16K LOADER PROGRAM. * 

9005 CLEAR 30999 

9010 LET A-0 

9020 FOR i -31000 TO 32500 STEP 6 

9030 LET a-a-tl0 

9033 INPUT «•: LET c»0 

9035 FOR J-0 TO 7 

9040 LET h-16»(C0DE «*(11"48-t7 

AND »«f 1) >'9"M +CODE a«(2)''4e-(7 

AND a« < 2 ) > ' 9 ' J 
9050 LET CC^h: POKE (i«i},h: LE 
T »«»•«! 3 TO } 
9060 POKE (l4J},h 
9070 NEXT i 

9080 IF cOVAL a« THEN PRINT 'E 
rrar at lin» "fa: PRINT 'PLEASE 
RE-ENTER': PAUSE 100: CLS : OO T 
9033 
9090 NEXT i 

9100 PRINT ■ SAVING PROGRAM" 
9110 SAVE 'MC'CODC 31000,1900 



MtoCW/W OKfr fi 



im vmtiort. 



1 REM » Initial pragraa # 
Z CLEAR 30999 

3 LOAD 'HC'CODE 31000 

4 RANDOMIZE USR 31000 

MUai fKQ^miti - ntm to ma. 



78 



ZX COMPLTTIINK} DECEMBiRAIANUARY 1 966 



AN ARGUS SPECIALIST PUSLlCATlON 



GRAPHICS 
GALORE! 

Bits and blobs: 

drawing with Acornls Bltstik 



OfiCEMBER 1904 
90p 



Taking the tablets: 

Koalapad reviewed 

Art and the Amstrad: 

simple drawing program 



9IBBBI 



£ £ 



mm 



GRID 

lines- 
Compass 
compute 
reviewe 



Psfeff 



( > 



r-^ft- 



PockaU; 
Powell 



I 
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PAINTBOX 

Superb Grjphi»«- without uxpensive hjrdw^rf t 

PAINTBOX is a must for every owner of a 
48K Spectrum. 

It will give you the ability to produce 
stunning prapliics on your micro — simply 

With PAIN 1 BOX theK?^s no net^d for 
expensive hardware — why pay up to £150 for 
hardware when vou can produce incredible 
picture and graphics with one cassette-based 
Spftwiire ptKkcige? 

If you haven't seen PAINTBOX demonstrated 
you re in for a pleasant surprise! 

For instance, PAINTBOX will enable you to 
draw practically anything on your screen and 
save it either as SCREENS or as a machine code 
memory file to use in your BASIC or MC 
pn;)grams. 

You weild enormouspmve rover the graphics 
capability of your SPECTRUM — including the 
definition, storage and use of up to 84 UDG "s 
— 4 times more than normal! A brief 
description of facilities are as follows: 

UDG DRAWING BOARD for defining up to 
4 Banks of UDG's including ROTATE, 
MIRRORJN VERSE etc. 

UDG EDITOR for storing up to 84 UDG's for 
use in screen planning or in your other 
programs. 

PRECISION PLOTTER. A high-resotution 
dravving board which allows yt)u to diaw 
anvthing on the screen. Factlfties like 
ClkCLE, FILL, ARC, PLOT DRAW, ERASE, 
OVER, DRAW RADIALLY INK, BRIGHT etc 
are included and easv to use! 

SCREEN PLANNER gives you the best of 
both worlds! The combined use of PRECISION 
PLOTTER and your Banks of UDG's for highly 
detailed and precLse screen graphics. 

The program is complete vvitri DEMO on side 
tw"o of the cassette and a 28 page instruction 
booklet 

PAINTBOX can be used with Joysticks and is 
Sinclair Microdrive compatible 

SCREEN MACHINE 

tn^idHit Machine! Codt for graphics and text 

SCREEN MACHINE is a completely 
professional graphics utility to use with 
Paintbox (or any other graphics hardware or 
software). 

It will allow you to manipulate your screen 
graphics and text In ways which will make your 
programs better and more memory efficient. 
For instance: 

If you have produced a screen-fuli of superb 
graphics you can enlarge, reduce, recolour, flip 
screen, re!i>cate your graphics to another part 
of the screen, superimpose one screen on 
another and perform all sorts of other 
w^onders! 

Then you can take your results and put tjigm 
through" a series of memory compression '^^ 
routines to allow you to save enormous 
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amounts oi memory. Such items like 
compressing with or without attributes, savnng 
thirds of the screen and multiple combinations 
of both are possible. 

Never has machine code storage of graphics 
been simpler because SCREEN MACHINE 
automatically creates re<allable multipfe 
screen files with a location catalogue so that 
you can add them to vour programs? 

SCREEN MACHINE also allows the user to 
program UDG's or text directly into machine 
code, so if your programs use'a lot of text 
instructions or menus SCREEN MACHINE is 
going to save fantastic amounts of memory! 

SCREEN MACHINE is a major graphics 
toolkit for the 48K SPECTRUM. It is completely 
menu- driven, Sinclair Microdrive compatible, 
and comes wilh instruction book and an 
unbelievable DEMO on side 2 of the cassette, 

ADVENTURE PLANNER 

A must ff)r th<^ jdvirnture g^mv fan 

If you're an Adventure Game nut, Print 'n' 
Plotter's new ADVENTURE PLANNER is 
exactly what vou have been looking for! 

It^s a 5D page, BIG S£ZE (16 Vr x 1T%') pad 
with a complete 'mapping' system with tiver 
150 locations on each sheet /. . created to help 
you solve Adventure Games- 

It's the best way to beat the 'system' and is 
obviously for use with anv make of computer. 

ADVENTURE PLANNER will also assist you 
in planning Adventure Games for 
programmtng — a helpful pad to keep by your 
computer at all times. 
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ADVENTURE PLANNER is publisht^d with 
instructions for use, examples, hints and tips 
on how to play and win the game faster- 

ADVENTURE PLANNER ts a high quality 
pad, board -backed and fly-leaf cover . * . 
economically priced too! 

ZX SPECTRUM JOTTER 

Prt-planninnyaur ^cn^ti^n mide €jsy . .and precjsti 

Print 'n' Plotter JOTTERS have become a 
household word for the Sinclair enthusiast. 

Despite var iou s imitati ons our original ZX 
SPECTRUM JOTTER is still the one people 
prefer! 

Of course it could be because it is 
professionally produced . . . thecjuality is 
superb. 

And the fact that it is BIG SIZE A3 (16^ " x 
11%'') is a distinct advantage vi'hen working in 
h id vre solution. 

IVs also 100 pages thick. 50 pages of PLOT 
grids showing each numbered pixel co- 
ordinate and 50 pages of PRINT grids showing 
everv character ana graphic character position 
and tNPUT lines. 

Each page also contains 24 UDG planning 
grid s {2400 per pad ) . 

Consider also the fact that it is printed on 
Artist's Detail paper . . . thick enough to take 
any writing, drawing or colouring, yet thin 
enough to overlay onto a drawing and 
trace -off. 

For pre-planning graphics, text, tabulation or 
anvthrng to pr oduce bn screen', a Print 'ri 
Plotter JOTTER won't be beaten. 



The complete package comes with a set of 
coloured pens, a Pixel ruler and a handy 
corrugated storage trav. 

If you use PAINTBdX, SCREEN MACHINE 
or any other graphics utility . . . you'll do 
things better with the ORIGINAL Print "n' 
Rotter JOTTER! 

KEYBOARD OVERLAYS 

The !^impk Jrii^wrr 10 "'Which key?" 

Print ^n' Plotter KEYBOARD OVERLAYS for 
the standard ZX Spectrum keyboard are the 
economic ans^^r to "Which key does u hat?^' 

If you program, or buy cc^mmercially- 
pri>duced software, sooner or later you'll be 
faced with a mind-bog^iing mass oFkeys that 
perform different functions. 

Let's face it, the Spectrum keyboard is 
complicated enough so why not lake the easy 
way to remember ... 

... lay over the keyboard a Print 'n' Plotter 
OVERLAY and write the function underneath 
. . , it's child's play! 

Print 'n' PlotterKEYBOARD 0VERL AVS 
come in packs of ten. Punched to fit your 
Spectrum* Priced to suit your pixket! 

ZX PRINTER PAPER 

High ijualily. Lheitpt^r Vtic^l 

Print 'n' Plotter have gained a good 
reputation for the most reliable and high 
quality PRINTER PAPER for your ZX PRINTER. 

Now it's even better because w^eVe reduced 
the price! 

So if you v%^ant ZX PRINTER PAPER that 

f'ives good, clear print . . . and you want it a 
ittle cTieaper . . . send today for quick delivery! 
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ORDER NOW OR ASK YOUR 
LOCAL COMPUTER SHOP! 

CREDIT CARD 
24hr ANSAPHONE ORDERS 



01-660 7231 

Pbii ki: D&pt /XI2 IVint n" f'ltnU-r ['f^•^€fucl:^ Ltd l-^ B^ir^i-ujt^h Mtj^h :>e 
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David Nowotnik answers your questions 



Low PRINTIno 

Dear David. 

te it po^sibla !o prim to she bot- 
tom two lines Qf the ZX Spec- 
trum^ and clear itams printed on 
tNKse! Eine^? 

Stephen Bee, 
Hartsholme, Lines 

De^r Stephen, 

You can print to th& bottom two 
fines of the scrBen by modifymg 
the PffiNT command lo PRt/VT 
#;,. The synt&x of PpfNT m is 
idenTkaf to f^fNT. There is no 
equf^sfsnt to CLS for ctearing 
the bottom two /me$^ atihough 
the routine exists m ROM to do 
this. The bottom two fines ere 
cf^ared usirrg the foffowmg com- 
mand: 

RAryDOMISEUSR3438 

Faulty RAM pack 

D^ar David. 

I have purchased a Dk'tronics 
64 K RAM pack for my ZX81, 
but I find that I cannot use all the 
available RAM for programs, h 
there a fault in my RAM pack 

Jotin Anthony^ 
Cheshire. 

John^ 

Dk'^tronfcs admit a fauft with 
their S4K RAM, which th&y ere 
unAbfe to soive. The memory 
map which they supptied to me 
shows tha t onfy t6t(isa vaitahfe 
for BASfC programs. The 
memory addresses with the 
RAM pack in pface ere: OSK — 
ROM. 8'tSK - user machine 
code, f6'32K - BASfC. 
32-64K — dimensioned arrays. 

pools storage 

Dear David, 

i have worked out part of a foot- 

balt pool forecast program for 



mv ZX81 . I wish lo store in- 
dividual t^am scores aach w^ak, 
and input them, from tape, as re- 
quired. So far. I have been 
unable to do this^ even with tha 
aid of the ZXB1 manual. Please 
can vou help. 

R. Mcintosh 
Perth 

Mr. Mcintosh, 

f assume your match rasufts wi/i 
go into ert array, the probfem 
then becomes one of toading 
and saving the array on tape^ 
Unfonunateiy. the ZX8J does 
not prok^fde a separate SAVE 
and LOAD routine for arra ys f/fke 



the SpectrumJ. However, if you 
can Bvoid the use of flt//V and 
CLEAR, arrays may be saved on 
tape with the pfogrem, end re- 
foaded when the program is 
brought back from tape. 

The best way of doing this fs 
to have e SAV£ command 
witfjin the program, for exam- 
pfe: 

3000 SAVE ''POOLS" 
9010 GOTO to 

As fong as these fines are not 
in a strbroutine, then when yoa 
save the program using these 
program fines, you "ft ss ve aff the 
\/arieb/es tooand^ on re loading^ 




the program wiff autosten, 
prevenimg you from mailing rfte 
misteke of using RUtV to start 
the program, and fosing your 
data. 

Bio Brother 

Dear Devid, 

i am using a Brother EP4 4 
typawriter a? a printer for word 
processing with the Spectrum 
and Tasword Two program. Td 
like to enter t^xt using the EP44 
keyboard; is this poeeible? 

PhiJlp Johnson, 
Durham 

The producers of Tasword Two 
assure me it is possibfe. Sand a 
SAE for detai/s to Kevin 
Dewene, 72 Ira f ford Road, 
fJonA/fch, fiforfotk NRf 2QW. 

selective input 

Dear David, 

I wish 10 include m a program an 
INPUT statement which will be 
used to select one of several 
strings (containing names of 
towns), but I cannot make it 
work- Can you advise ma? 

Martin Riordan, 
Santa Rosa, BrasJI 

Martin, 

You shoufd pface the town 

names in a string array, rather 

than a set ofsim0e strings, as in 

the exarripfe you sent. Hence, f 

wou/d change yoijrprogrem iina 

to; 



TO Dm/ta$f3.70} 
20 L£Ta${fi= 'Aberdeen*' 
30 LETeS{2) = "Birmtngham^' 
40 LET a$ (3 1= ''Coventry" 
SOPfUfVT'S&iBctacrfy 
(AS. orcn 

SO ffVPt/TtS 

?0 PffWTai{C0D£i$-64f 
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A roundup of the mairy units avaiTable 
to enhance your Sinclair computer 
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Alternative 
input 



Thfi Sinclair computers probably 
have a more ok t$n$iv$ supply of 
p«ripli«rals than any other make 
of computer. In fact it is po^aibla 
by $!Qloctivo buying tO provide 
yourself with all the capabilities 
of a computer system costing 
far mora. So once again we pro- 
vide a collection of as many of 
the units on the rnarket as wa 
coukJ cram into these pages, so 
that when you are wondering 
what to do with yoyr Christmas 
present money a perusal of 
these pages may inspire you. 

Of course, arriying on the 
ne^i^sagent's shelves before 
Xmas gives yoy a chance to 
gaze longingly at that coveted 
item and sigh wistfully in the 
presence of the possible 
presentee. 

Many of the items have been 
featured in lengthy reviews in 
previous issues, some are to be 
featured. However all we are 
trying to do here is to give you an 
idea of what is around and what 
it win do and, as such, com- 
ments tend to be generaL 

The amount of space given to 
an ite^ in no way reflects the 
performance of that product, 
and opinions, comments etc. 
are not meant to be in depth 
reviews, just a guide to the 
device which may stirriulata you 
to find out more about ii by 
either calfing the company or 
visiting you local emporium. 

Whilst we have made every 
attempt to keep up to date, due 
to the speed of events in this 
field of human endeavour, 
prices or addresses may change 
from those quoted „ Some com- 
panies may even cease to exist 
between the writing and the 
publication of this articfa, so 
may I respectifuliy advjse that 
you check before parting with 
your moneyn 



voice recognition 
units 

Po$&ibly the ultimete aim is to be 
ab4e to control the machine by 
speaking your instructions. We 
are still a long way from this 
degree of control but two com- 
panies have taken the plunge 
and produced units which av 
tempt TO do This. William Stuart 
Syatemfl were the first on the 
market with the i f B IG EARS unit. 
This unit comprises of a fairly 
large box and a microphone. The 
connection is by a DIN socket 
and instructions are provided in 



order thM you can meke the 
necessary connections. 
However the unit is designed a-s 
part of a complete system and if 
you purchase the lot, music syn- 
thesizer and speed synthesiser 
as wellp the whole lot simply 
plugs together. It will cost you 
49.00 + VAT and the other two 
units £25. 00 and £39,00 
\ + VAT) respectively. 

If you imagine tfiat you can 
lay fast action arcade games 
with such a unit then forget it- 
Each time the input is required ix 
waits until some signal has b^en 
received then scans its data to 
find as close e match as possi- 
ble. 

This data has been set up in a 
"'teach" mode where the word 
has to be repeated several 
times. It takes a few seconds to 
try and f i nd the match, ton ger if a 
tot of words have to be scanned. 
The maximum amount it is prac- 
tical to us is around twelve. 

Plenty ot information is sup- 
plied for the knowledgable pfo- 
grammer to incorporate this 
devfce into his own programs 
and jt is feasible to use it with 
menu type software or, say, 
adventure games. However, the 
accuracy is not that good. 

The MICRO COMManD unit 
from Orion Data is a much more 
professional looking device and 
consists of the usuai type of 
dead ended box which connects 
directly to the Spectrum's port, 
into which the microphone is 
plugged 

The software tape provided 
with theuntt includes simple 
"games" and it is 
obvbusly aimed more at the 
average home user rather 
than the hobbiest as 
th 




The system is almost iden- 
tical to the WSS unit in operation 
and has all the same problems, 
except that future expansion 
does not seem lo be intended. It 
costs £49.95. 

Although I may give the im- 
pression that these units are not 
very good, in fact they have pro- 
vided hours of fascinating ex- 
perimentation. I can see many 
uses apart from the novefty 
velue, helping children to pro- 
nounce words correctly for in- 
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Stance^ end if you are interested 
in the computer as a machine 
then they wiil fascinate you. 

I suggest the Big Ears may be 
more suited lo the dedicated 
hobbiest while the Micro Com- 
mand will appeal to the more 
genera (user. 

UCHT PENS 

There are four on the market at 
the time of going to press, )n the 
AUG/5EPT issue Cotin 
Christmas reviewed the 
DK'Tfonics pen and was very 
favourabiy impressed. 

This comes with the stan^ 
dard plug in interface and the 
pen plugs Into that. It worked 
very well and he recommended 
il^s a menu selection device end 
also used it with some success 
to draw with. The interface^ pen 
and software costs £ 1 9.95. 

The TROJAN light pen was 
also looked at by Colin but he e^c- 
perienced some diffiiculty in 
making it operate. This unit 
plugs directly into the ear socket 
and costs £17^25 complete 
with tape. 

CCI market a light pan and in- 
terface but I could find no infor- 
mation on it, it mey be worth try ^ 
ing to contact them about it 
though. 

The DATAPENf rom Data pan 

MicroiechnoloBV L*** is ^^^ 

most expensive on the units on 
the market at £29.00, It con- 
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iisis of ih^ pen which is per- 
manantiv attached to e small 
connector for the Spectrum's 
port This is de^ prided and you 
cannoi add-on other peripherals 
afterward. 

I have tried this one out and 
ws^ impressed. )t does 
everything thai the makers 
claim and was a joy to use, the 
instructions were simple but 
comprehensive and the accom- 
panying tape was fun to use. 

Th& original product was 
designed end marketed for the 
BBC micro and it seems they 
nave brought the results of their 
expertise to the Sp&ctrum. 

( woukJ personally recom 
rnand this unit if you are ex- 
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pa rim anting with computer afd^ 
ed design or menu driven soft- 
ware. 

Our raviawar also exammed 
and was high in praise for the RD 
DIGITAL TRACER, This is a very 
varsatiie unit for transferring 
drawings from paper to the 
screen. This dasc rip lion hardly 
does justice to the package 
which includas software pro- 
gram control for scaling, paint- 
ing ate. 

There are two versions 
available: the ''professronar' at 
£75-00 which will work up to 
A3 size paper and the "stan- 
dard" which does the ssme but 
only tq A4 size drawings and 
coats C 55-50- Versions for 
both the ZXS1 and the Spec- 
trum are supplied. 

The STACK LIGHT RIFLE is a 
plastic rif Ee withe lead and inter 
race which is attached to the 
Spectrum's port. This is virtualty 
identical to the aarly modified 
^>ong" game gun, but perhaps 
a bit more up market, 

h is good fun and works well 
after fiddling with the TV to get 
the optimum colour balance. 
However no matter how hard 
you try, there is only one thing it 
can do and that is shoot at a still 
or moving target. 

Personally 1 fouiKl the novel- 
ty soon wore off. but if you want 
an innocent and harm less way 
of shooting at objects oi a novel- 
ty for a fate or school fund rais- 
ing event then it may be worth 
looking at it in mora detail. 

The Stack Light Rifle costs 
E29.95. 



In , Brief 

• GRAF PAD is a light pen based unit which also consists of a um^ 
que special ptug in keyboard, overlay, manual and program. 
A i th ough I haven t y e t seert one in act ron the inf q .sent se ems t o in- 
dicate that it is mainly another design/drawing aid. 

Without really getting a user opinion it seems a bit expensive at 
£143^75, but as special discounts are offerad for aducational 
establishment. Perhaps this is the intended market. 



Joysticks 



Selecting a jov9ti<?k is one of the 
most confusing tasks around. 
There are just so manyf 

Unlike many peripherals, the 
D type connector is reasonably 
aisndard to most joysticks and 
computerSp therefore the 
Sinclair owner has almost the 
full range to setact from. 

The type of joystick you buy 
will depend entirely on your own 
personal preference, they tertd 
to be either ierge and need a 
wrist aciipnor dainty and need a 
gentle fmgef and thumb touch 
Of course there s always the 
unusuaL the touch pad. track 
bsM and most raoaniJy the RAT, 

Nearly every manufacturer 
has either produced one or en- 
dorsed one and a complete ac- 
count of them woukl take up a) I 
the room we have for the whole 
Shop Window J so if Ive missed 
out your favourite, or only give it 
a cursory mention - sorryl 
N.B. The favourite IN word from 
joystick manyfacturers is 
' ergonomically" designed. 
Hands-up all who really know 
what it meansi Hands up all 
those who, like ma. made an in- 
telligent guess that it meant 
something like" she ped to f i 1 1 he 
hand" or "pistol grip". I looked 
it up, and as dafined by the Con- 
cise 0?(ford Dictionary, it is ''the 
study of efficiency of persons in 
the^r working environment. So 
all they're saying is that it is 
designed after watching some- 
one play space invacJars etc. for 
en hour or two. A pretty im- 
pressive word which means lit- 
tle at alL 

Hands up atl those who 
couldn't Care lesst 



Kttmpstoii 

Kempston almost single 
handetily established joystick 
control of the Spectrum end so 
its only fair to feature them. 
The ir Standard joy attek has been 
around almost as long as the 
Spectrum and stilJ looks good. It 
has a short stubby stick with a 
ball grip at the top. this giives 
good control if used by placing 
the index finger over the top and 
grip the side with the thumb and 
middte fingar , Two fire buticfis 
am provided which makes it 
suitable for both left and right 
handed players. Recently 
renamed the PRO 5000. it has 
many devotees and costs 
£13.50. 

Recently added to their rar^ge 
ere the PRO 1000 and PRO 
3000 joysticks Both heve the 
seme base which has a single 
fire bar running elong the frontp 
but the actual sticks ere vary dif- 
ferent. The PRO 1000 is the 
short delicate type and the PRO 
3000 has a full sized hand grip 
with &rt extra fire button on the 
top of the handle. 

These are priced at CI 0,99 
end £12.75 respect^vely. 

My personal opinion is thai 
the 5000 is hard to beat 
although the 1000 is nice to 
use. Both the 1000 ar^d 3000 
seemed very plasticcy and the 
3000 stick's top firing button 
packed up after a short while, 

Suncom 

From Consumer Electronics 
comes the bast range of 
joysticks that Tve seen so far. 
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(That's not to say there's none 
belter, just that I haven't SEEN 
any batter). All of their joysticks 
are robust and werghty. you can 
feel that it's strong. Made fof the 
Atari and Commodore conn- 
puters they are a little ©?tpeni' 
sive. but onB of these will last 
2/3 tim^3 that of a cheaper 
model. SLIK STIK is the 
cheap^^t at £9.95. black and 
red with a short, positive feet ball 
grip and singe I L/H fire button. 

The STABFIGHTER has the 
same base and fire button as the 
Slik Stik but a finger/thumb 
straight stick, rounded at the top 
and minus the ball. 1 1 3.95 

TAG 2 (Totally Accurate 
Controller I is their top of the 
range jOYStick and a beautifully 



solid instrument it is too. ff you 
like the feel of a firm, weighty 
piece of equipment which 
responds perfectly then save up 
that extra bit of money and gm 
this one. CIS. 9 5 

The JOY SENSOR is simitar 
to the hand controNers used by 
the Intel 11 vision TV games, k 
consists ot a recta ngutsr case 
with a circular sensor pad and a 
fire strip at the top. 

PrBs;9ure- sensitive it was like 
going back to the ZX81 and, 
although I'm sure its much more 
robust, I was worrying all the 
time that I may be pressing too 
hardl 

The coet, if you want 
something different, is £29.95, 




The RAT 

According to Cheetah 
Markettn-B you might as well not 

bother to reed this lot, their 
Remote ActkHi Trantmlner is 
the last thing in Joystick contfo). 

Personalty I wouldn't agee. 
Although it's a neat device, us- 
ing infra-red signals to do away 
with leads, there are many ar- 
cade addicts who refer the 
physJcel action of movEng a 
hefty stick around. The dainty 
thumb rubbing of the RAT 
doesn't quite give you that 
pleasure. 

[ must admit to timiting it, 
though, and personally Td use it 
in preference to many of the 
cheaper joysticks on the market. 

The RAT costs £29.95 ir^ 
ckjding the interface which is 
Kempston compatible and has a 
through-port for other 
peripherals and this alone makes 
it worth considering. 

From Emax Computing 
comes a new 'super joy stick', 
the ARCADE PROFESSIONAL 

If size, rock steady weight, 
durability and arcade g titter im- 
press you, then you're bound to 
be attracted to this one (You'd 
pfobabiy atso rather drive a 
Cadillac or a Pontiac and 
woukln't be seen dead in a 
Mini, . .) 

The Arcade Professional is 
big, 36x20Kl3cm, and 
weighs in at 1 ,68Kg on it'snon- 
slip foam base. It's parts could 
be housed in a module a quarter 
of the size. But that's somewhat 
domestic and the Arcade has it's 
name to live up to, it offers two- 
handed control, the stick and 
two high spaed fire buttons. 
Both joystick and buttons res- 
pond positively and sensitively 




- no aching wrists or sore 
fingers. However, having the 
stick on the left and the buttons 
on the right will not suit 
everyone fight away, though irs 
easy enough to get used to. 
Users may wonder why there 
are two kfentlcai fire' buuons 
which turn out to do exactly the 
same job. So did I, but then i 
remembered it's name and it 
figures . 

When unpacked, the unit 
only has a 4 way gate. An B way 
gate is supplied with simple in- 
structions on how to chartga 
agates^ But it's a fiddly job 
(though It doesn't take long) and 
it's difficult to understand why 
the panel is not supplied with the 
a way 'quadrant' control 
already set up. At a guess, few 
people would want to change 
back the other way. 

Overall, £max are offering a 
piece of hardware which does all 
that they cJaim it will do, certain- 
ly lives up to it's name and has 
been built to outlast most of it's 
rivals. We used it with a 
DK'tronics Interface. 



In Brief 

# Possibly the most popular joysticks around, and certainly the 
most easiiy obtainable, are the Qulckshots tend It 

This is a large plastic pistol grip type stick with fire buttons on 
the top of both base and stick tQS.I) and in trigger from and on the 
top (QS.lli, The QS.n also hea a Vapid fire' feature, but your inter ^ 
face must be compatible. 

They cost around, £7.50 for the OS J and £ 1 0.95 for theQS.II 
from various suppliers. 

# Recently released from Cookridge Computer Suppljl is the 
ZIPSTICK whjch IS a heavy duty, long handled devtce. Although it 
looks ordinary it is made with high quality materiats and has a two 
year guarantee. 

In the brief trme I have had to use it I can confirm its robustness 
and it has quite a nice feel to it^ The only thing I find disconcerting is 
the hefty clunlt when using the top of stick fire button. It's not a 
simple e^^tra switch but a steei rod running the entire length of the 
stick to the swtich in the base. 

At E 1 2,95 its weli worth trying out, 

# ibciroteoh have produced a bo^ed joystick with three large 
push button controls which smacks of the Veer srcade machines. 
Priced at £43.70- the unit contains & 2K RAM pcb and plugs 
directly in the rear of the Spectrum. 
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• There are only twofnechenicel parts - the smalli tirebuttorts - 
in th& Trick a tick, a noveJ replacement forioysticks. You hold rt Jn 
yoijr fist find move your thumb over two phototransistors on the 
top for left- right end yourindi^x finger over two more for up- down. 
Enst Lornk^n Robotics sav^ it aHow^ proportiona-l speed control and 
greater accuracy. Kempston compatible, and up to eight can be 
used simulteneoLhesly. E2fi. 

• The Triga Command tooks as though it might be the shape oi 
things to con^e. 

From the States, the reel home of the arcade game, comes th^s 
rugged joystick, with e firing button m just the right place to 'kid' all 
those aliens, The internal moving parts are made of solid nyJon 
rather than plastic so that it should be stronger. 

The joystick comes comptete with an interface unit so that it 
can be plugged into the Spectrum. Triga Command is priced at 
El 9,95 for interface and joystick complete. 

The Triga Command is aveilabte from Datel Electronics, 



Joystick 
Interfaces 



Another area where there is a 
Nvtfildering choice. We did an 
In duptJh survey in our latt i««u« 
IQ forgive me if Tm even (ess in- 
formative than usual in this sec- 
tion. 

Interfaces tend to fall into 
two main categories, with sub- 
divisions and overlaps. There Js 
the fixed format type and the 
programmable type- The fixed 
fornrtat can provide control for 
games using the cursor keys or 
u&ing the SSnclaSr protocol or 
iisingthe Kempston system or e 
combination or all threel For ex- 
ipf^ple, the latest Kempston in- 
[irface provides three joystick 
sockets. The fifst wifl operate on 
Kempston" s own format or the 
cursor control keys (often refer- 
r&dto as Protek svs(em) . The se- 
cond two implement the Sinclair 
system, An impressive interface 
which worked perfectly. 
However, when used with the 
ZX Interface 1 and microti rives 
some strange things happened. I 
haye to try it out a little ionger 
before I'm prepared to say 



whether its the Kempston or the 
Sinclair interface which is at 
fault. Good value at E 1 9 .9 5. 

Then again there's the latest 
Protsk interface, this one has 
one joystick socket but ^lao a 
three way switch which will let it 
work in any of the three modes 
mentioned» 

This is one of my personal 
favourites and also costs 
£19.95. 

DK'Tronlcs must be one of 
the market leeders here with 
their two system, two-socket 
interface which provides for 
Kempston and cursor keys con- 
trol for only CI 3.00. 

OK, so what if your all time 
favourite game doesn't use any 
of these protocols {ie. 
something like keys ZX & MKi? 
In this case the solution is to buy 
on* of the programmable inter- 
faces on The market. These are 
essentially variations on two 
systems, either imitate the 
keybaord or use software or a 
built in ROM to effect contrqL 
The disadvantages are that they 



are more expensive and take 
more time to set up. Out of the 
ones I've seen 9 was impressed 
with the Fox tnteifece with its 
built in EPROM software which 
can be utilised for other pur- 
poses. This is probably one of 
the easiest to use and it gets my 
full approvaE. 

Also high on the list of my 
preferences afe the AGF inter- 
feoea. This is one of the few^ if 
not only, companies selling a 
joystick interface for the 
2X612, andaloniy £9.95 



Their new Proiocol 4 mter- 
face looks ^ood. getting rid of 
the untidy wiring system of their 
ear tier model , but as yet we 
haven't had one to try out. 
The DK'Tronicfl is again a 
favourable buy at £22. 95, pro- 
viding a through-port and is pro- 
mised to be microdhve compati- 
ble. This is not to say that the 
others are inferior, but again 
these are only personal 
preferences. 
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• The Stoneclilp Electronics Programmable Joystick tntefface is 
very easy to program for different games, particularly as the soft- 
were is on an EPROM and not on cassette, £24. 95. 

• the Fox Electronics Joystick Intaifaca contains a CMOS RAM. 
powered by a trickle-charge battery, which can store the names 
and keyboard details of up to 1 6 games for three months, say the 
makers. It can also be used as a pseudo-ROM for regularly- used 
routines. Accepts Atari-type nine-pin joysticks. Recommended at 
£28.50. 

• The Ram Electronics Joystick Intarfaoa is probably the 
cheapest on the market. Kempston compatible, it comes with a 
two- year guarantee. Ram Electronics says that, unlike some 
others, its mode) will allow rapid fire with the new Quickshot II 
joystick. Offered through mail order and retaiL Price E9.9S. 

• The Sir¥clatr Research Imefface ^s likely to become the standard 
joystick interface. It can take two joysticks and operates on keys 
1 -0, A ROM cartridge slot is on top and there is a selection of good 
quality software available on ROMs^ A snag is that only the ZX 
Printer will fit on the rear edge connector because of the size of the 
slot £19,95. 

• The Cambridge Computtr^g Intelligent Interface is a progam* 
meble interface which will work with any joystick. Unfortunatety 
the program has to be loaded from tape and the keys selected 
every time you switch on or use a game which uses different con- 
trol keys. It makes things tima-copnsuming. The design isn't 
wonderful, but the price isn't ttio bad for a programmable joystick. 
£24. With joystick £29.90. 

• Available from Addpac EJactronica is the Addpac JS1 1 joystick 
and interface for the Spectrum. Complete with demo program, This 
package is priced at £ 1 6.99 all inclusive. 

• The Pickard Controller is a device allowing you to connect any 
Atari type joystick to the ZX61 or Spectrum. The unit also allows 
you to specify which keys the joystick is to emulate. The price of 
the Pickard Controller is £20.45. and if you want to buy joysticka 
from them, you'll have to pay £7.50 each. 
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Printers 
and printer 
interfaces! 




With the demise of the ZX 
printer we are left to find alter- 
natives. For a lang time serious 
users of the Sinclair machines 
have been seeking other means 
ervd there is a lot around. Unfor- 
tunately it also costs a lot. 

The cheap-est and perfectly 
satisfactory means of getting a 
prmtout is by buying an 
Alpliaoom 32 printer. These 
now cost around £69.95 ar>d 
are fylly compatible with both 
ZX81 and the Spectrum It's 
supplied paper printefS blue-on - 
white which is a little feint, but 
the paper available at Tandy 
stores works perfectly and gives 
a black on white print. 

However if you are not 
satisfied with the Alphaconri 
than yoij will have to make a 
massive leap into the expensive 
market of dot matrix, daisy 
wheeL etc. Type printers. There 
are many of these machine 
around all offering different 
features and advantages ar>d 
disadvantages, I suggest that 
you visit some shops after 
ascertaining your e^cact re- 
quirements. 

I bought a SNnwa CPBO and 
all the Spectrum listings for 2XC 
are dor>e on it. However it can- 
not cope with ZX81 graphics 
and 1 really needed a printer with 



a downloadable character set 
fascility. 

Epaom's FXeO is a magnifi- 
cent machine, it should be ai 
nearly £400.00, and i was able 
to produce perfect ZXB1 tisting 
with it. However the Spectrums 
graphics were distorted on ill 

Before the respective printer 
companies write in and com- 
plain^ tet me say that the inter- 
face that connects the Spec- 
trum to the printer is of vitat im- 
portance and affects the perfor- 
mance of said devices. 

The most common printer 
connection seems to be the 
Cefitronlcs type, most printers 
are fitted with it bui its rival, the 
RS232 can usually be added [at 
a small cost). 

S^mi of the mQf0 recent in- 
terfaces are: DK'Tronk:^ iCen- 
tronics) at C39.9S Including 
lead, soft ware etc. 

Kefnpaton E which has an on 
board ROM which eliminates 
any need for loading software, 
ea&y to use and recommended. 

ZXLprtnt III i£34,95 + 
£ 90.9 5 for raquired lead) . this is 
the one whth I use to produce 
the Spectrum (istrngs for ZXC. 
This also has an on board ROM 
and BS very easy to use. and has 
the advantage of also having 
RS232 compatibility as well. 
Very impressive. 



• The Alpfiacom 32 is imported from America where rt is used 
with the Timex version of the ZXS 1 - Unlike the Sinclair model, it 
uses its own power supply (supplied). It supports aii the Sinclair 
commands ar^l prints in blue on white paper in slightly thinner and 
Taller characters. The paper is much cheaper: C 1 for a 25m roll. 
£69.95 from Dean Etectronlca. 

m HUderbay have produced an interface in the Centronics style for 
the Spectn/m as well as the software to run it. Complete with one 
metre of Cable, the package is priced at £45. Software for the 
MiJderbay interface is written in BASIC and machine code^ and sup- 
ports the use of LUST and LPftiNT, as well as including a software 
routine sp that you can copy the screen. The software provided 
also includes a m in- word processor from Tasword. 

• Cobra Technology have two interfaces for the ZXS1 providing 
connection to either a Centronics printer or an RS232 printer. The 
devices connect onto the back connector of the 2X8 1 and provide 
a baud rate variable under software control. Both units are priced at 
£26 -^ VAT. 

• Morex Peripherals have put together two interfaces, both pric 
ed at £39.95 Jn one bO)^. with versions for the Spectrum and the 
ZX81. Each package includes a Centronics paratEal and a bi^ 
directional S232 interface. With these devices you can print the 
f uJi length line atlowed by the printer you attach your micro to, use 
the LUST and LPRINT BAStC functions, and use a selection of 
baud rate. The Spectrum version uses a built m operating system 
allowing you to use word processing packages. 

• Advar^ced Digital Sysiema have introducad a Centrontca inter- 
face for both the ZX81 andZX Spectrum. 

Complete with one yard of cable and a Centronics plug, the 
package comes complete with software which recogniares LDST 
and LPRINT enabling direct printouts form BASIC Thi^s unit is 
guaranteed for 1 2 months. 

As well as being compatible for both the ZXB1 and Spectrum, 
with additional software and an inexpensive adaptor card, you can 
also use the interface with the Jupiter Ace. 

The complete package is available from Advanced Digital 
Systems for £34,50. 
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ft The Softest inteffece a Hows the ZK Spectrum and ZX8 1 to be 
connected to the Tandy semi intelligent prirster, the CGP 1 15. 

The interface allows printing and plotting on the Tendy 
machine, as wetLes a wide range of print sii^e&and theadded faciEl- 
tyof overpfinting in different colours. The printer iiseff has four pen 
colours: red, Qreen, blue end black; end the printing speed is 
52mm^sec on the horizontal and 73nirn/sec on the vertical 

The interface h srd wa re com es complete with software , written 
in machine code lo control the movement of the pens. With this 
package you can print out text, plan&, drawings, program iisiJngs^ 
pcb layouts, charts and o^/erske lettering* 

Priced at £35. 

i The Memotech RS232 is a well-designed, snug fitting interface 
which hold software m ROM. Finished in Memotech's blue and 
iijvercolours, it works very weN, £39.35 

• The Memotech Centronics interface is similar in style to The 
RS232 version and works just as well. C 24.9 5. 

• The SincteirZX Interface 1 screws to the underside of the Spec- 
trum , triting it forward, h controls up to eight Mic rod rives, has an 
RS233 interface for full-size printers, jovstick i^nterl^ce. end can 
nstwork up to 64 Spectrums at 1 OOK baud, £50. 





Consoles and 



It sometimes gets tedious hav- 
ing to pack away all your equip- 
ment after everv session and 
usually the first purchase is a TV 
for it's own use. 

The nsKt problem is where 
and how to keep iti I itnow of 
someone who even had an ex- 
tension buift on this house to put 
E all in [Gue&s Whoil However it 
isn't necessary to go to these 
extremes and here ate a selec- 
tion of alternative means of 
keeping it all together. 

I personally use a Marcol 
Cabinet which houses the com- 
puter and all the bits wrih the TV 
end the printer on top^ As the 



cabinet has two closing doors it 
all looks very neat when finished 
with. It coat me E79.95 + 
e&,00 pftp. 

Marcol also sell the more 
y^uat open desks and their 
prices range from around 
C39.99 to eiBS.OO for the 
super-duper, all singing version. 
They can be found at Solent 
Business Centre, Millbrook Rd, 
West, Southampton. 

However many companies 
now sell similar units for a simialr 
price and could be better or 
worse, it's just that I have had 
no dealings or experience of 
thair service. 
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• The Eihecutjva Case from Tmetop Daaigns is specif icaliy design^ 
ed for the Spectruni, this ABS plestic case combines the features 
of an e^Kecutive case allowing you to carry your equipment around 
with you, and also as a consols on which to work on. 

The console features a raised and inclined support for the Spec- 
trum and a secure housing is provided for the power pack giving ac- 
cess to the air for circulation, There is also room for a printer, 
cassette recorders and internal wiring . An oHVon switch and 
LOAD/SAVE switch are aiso provided, 

Sim cassettes and spare printer paper may also be stored in the 
unit, and the lid, as weil as room for stoiing leads, comprises a soft 
foam cushion to keep the equipment secure in transit. 

The whole package is priced at £47.45. 

# The Computer Casaa ZX Custom Cass for Spectrum/ZXBI is 
the one ypu may have seen in W.H. Smith. It's a briefcase which 
will hold your Spectrum/ZXBl . power pack, printer, tape recorder 
and cassettes, etc. There is even space tor the cables. Everything 
is protected by foam, which you coukJ chop away to make space 
for other items Jike Mic rod rives. The case hself is executive style 
in black with white meta) tnmmings. £38.95- 
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• A Spectrum workstation is ava^tabl^ from Peter Furling Pro- | 
diicts made from dusble ABS plastic an<j priced at E 1 6. Th^re is a 
bl for the Spectrum and the associated wires are hidden away: 
space on top of the unit is provided for the television. LOAD/SAVE 
switches, speaker unit and an allov base are provided far a small 
extra charge. 

• In itie cheaper end of the console market comee a cardboard 
unit from Print 'n' Ptettar Products. Priced at £ 8 2 5. this cardboard 
stand pf ovides room for a Spectrum, power supply and printer. The 
package has to be mada up« but this is qurte simple with the in- 
structions provided. Ait hough not room for peripherals, modtf Ica- 
lions can easily be made due to the texture of the vinvl-covered 
box;, 

• The Deek Console from Traffic Technok>gy ^s a desk console 
constructed from heavy guage, black BS plastic with a detachable 
base cover and non-slip feet. 

On board the console, there iis room for the Spectrunr^, power 
supply, Sinclair Printer, RS232 interface^ joystick control, two 
Mk:rodrives, cassette recorder, cassettes and pencils etc There is 
also a built-in swrich which means that you don't have to a iter the 
l&ads when you're LOADing and SAVEing. 

The price of the device is £42*1 S* 

• If you want ip tidy up the wiring you accumulate around the 
ZXBI or Spectrum, there is a large black tray and stand which you 
can get from Computeriock for £31 .50. With room to stand a 
talavision on top of the stand, the computer sits comfgnabty with 
all the trailing wires tucked away inside the unit. 

• The Mkfoease from Micro Aids is just one of the products 
available from Micro Aids. 

The Microcase, designed or both the Spectrum and ZX6 1 , is an 
e^eecutive style case with a fully detachable lid. The inside is filled 
wrth foam to secure the equipment, and can contain the computer , 
cassette recorder and cassettes, power pack, printer and leads. 
The price of the Microcase is £32 9 S. 

There is also a workstation available, which has space for a 
Spectrum, cassette; Microdrive and monitor. This unit is priced at 
£22.95 

You could also ask them about their Spectrum Plannlr>g Aids, 
Dust Covers and various other devices. 

• The Computer Desk from PH Scientific Rioducts have a com- 
puter desk made from ABS plastic for both the ZX Spactrum and 
ZX81. 

With recesses for the computer and printer, there is atsc sup^ 
port for a television to rest on top of the unit , The power supply and 
untidy wiring can be safely hidden from view. 

The price of the Spectrum version if £ 1 6 and £ 1 less for the 
ZXS1 computer desk. 

• The Backpack for the ZX81 'Spactrum. SIk models, all with 
save.' load and on-off switches and space for the power supply. 
Top of the range also has a varrable sound amplifier, three 1 3 amp 
sockets, switch and neon indicator. Untested. £2?.S0-£1 2.65 
from Kelwood Computer Cases 

• ZX81 Wobble Stoppufi are a great idea for those who get 
system crashes every time the Newline key is pressed. The idea is 
that the RAM pack iis damped firmly to the back of the computer. 
The prices of these may be a Irttle steep for you. though. See also 
Miscellaneous section Sm&ll flat £5,25 Small lilted C 6, 2 6 Large 
flat £5.75 Large titled £6.75 from Kelwood Computsf Cases. 

• The MterostattonAft'ork Station for the ZXSI -'Spectrum, The 
first is iftjy shaped with space for computer and peripherals. The 
Work Station, suitable for other micros as well, is made of stove 
enamajled sheet metal and has on-off switch, four 1 3 amp 
socketrs arxJ carrying handle. Room for peripherals and the TV 
stands on top. Accessories- Power Base (£10.60-£11L legs 
(£1 H and keyboard dust cover fC2,50}. Untested. Microstation 
£7.50 Workstation desk top model £49 from Ka^ood Computer 
Cases. 



Keyboardsi 



OrM:a the bL>g has bitten the 
prima modification to the 
Sinclar computers is usually by 
adding a better keyboard. 

Thera ari^ sevtir^i^ keyboards 
to choose from many have only 
recently IwJthin the last 6 
months! arrived on the scene. 
Probably OKTronicB have been 
around for the longest time. 
Their early model was suitable 
for both ZX81 and the Spec- 
trum, only the key legends and 
the base being slightly different. 
They had a lot of criticism for 
certain aspects of the keyboard, 
although basically it was a very 
nice unit. Their new versi&n 
seems to have allowed for many 
of these comments, being 
microdrive compatible and hav- 
ing a space bar. It sells for 
£15 00 

A word of wamifigl 

In several shops I have seen 
them still selling the qld version 
for the Spectfym. Oon't get 
paimed off with one if it hasn't 
got 3 full space bar. 

This unit also has a numerical 
keypad to the right of the norma! 
keys. I have been using an old 
version for about a year and I'm 
perfectly satisfied with its per- 
formance. 

Trafrfofm Lid. sell what ap- 
pears to be a similar unit for 
€69.95, ajthough I've heard 
that it has a metal case and is 
batter iin construction. Unfor- 
tunately we ve not had one to 
review so I cannot comment fur- 
ther. 

RScoll sell a good keyboard at 
a very reasonable price. Made in 
an atirsctiva metaf case and 
containing a full sixed space bar 
though stiKI being compact it 
costs £37.95. This one is well 
worth your considaration. 

Advanced MamofY Systems 
Ltd. promised to send me one of 
their Low Pityfite keyboartis for 
review when I met them at a re- 
cent Microfair, It has not yet 
materiatised, but III giva you a 



full report when it does. Its price 
is£19 95. 

Force Astro make a keyboard 
to go with their woikstasion. 
The WS costs f 1 9 .9 5 and with 
the keyboard £4S.OO. worth 
looking at and if they sand us 
one r II report on it rn full. 

Stonechip Electronics sell a 
keyboard for ihe ganies player. 
It has a built in echo amp and 
tape interface pSus full size 
space bar and microdnve com- 
patibility, r m afraid I had to turn 
down their offer of a review 
model as they needed it returned 
before I couEd get it done. 
However it looks like a nice unit 
for £59. 95 

I hope to do one of our special 
features on some of the 
keyboards available in a future 
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muB, so if I've left any out or 
your company lA^isNes to be in- 

duded please lei me know* 

Saga 1 EMPEROR keyboatd 
looks a very neai: and compact 



unit for C &4 .95 and is {irofnissd 
to be compatobte with all add^ 
ons including Interface I. Con- 
tact ihem at Wood ham Rd., 
Woking, Surray. 



In 



Brief 



• The Tactile Kayboard from Steatite ln$ubtibn$. for the ZX8 1 , 
incorporates full trav/ei keys and provides the professional 
machanism for proper touefi typir>s. 

The ease has a lovv profiJe and the key* are a ng ted to ease ivp- 
ing, A f uH eompfement of legends is supplied for ihe ZXfl 1 wpth 
elear pbstic inserts so that the legends remain intect over a long 
Irfa. 

Full instructions are provided as to how ihe unit is fitted. You 
can obtain this keyboard for £30 .9 B from Steatite. 

• Consisting of a black ABS resin case, the PUsh Btmoti Kayboard 
locales over the ZX81 keyboard providing a much Improved 
keyboard Once attached, you have a keyboard overlay with raised 
keys which provide a positive feel to them when pressed. Priced at 
£9.95, you can find out more about this inexpensive keyboard 
ahternative from Btostixfy Ltd. 




In 



Bnef 



• Ci»tom Key Panel KHi from Sottaach allow you to customize 
your keyboard to surt all the different pieces of software you use. 

Fora)campla. in some games the keys you need to press to move 
ri^ghi and left are often the '8' and 6' keys respeciivelv - 
how e ver , as y ou a il k now r ot her ga m es can be com pie te ly d Hf eren t 
and require a staggering number ot keys to properly play the game. 
With this kH, you can now place e card over the keys and using 
sticky labels create uncomplicated guides for your different soft^ 
ware packages. 

Soft each provide 1 D overlays and two ahaeta of sticky labels p 
one already printed with words like "left^ 'right*, 'lasers'. 'fira\ 
' key pa nel for:' , etc , a nd the other left bta nk for you to make up y our 
own labels. 

The Custom Key Panel Kite are priced at £3 JB a pack. 

ft The Memotech keyboard is not thrilling, but it does have the ad- 
vantage that you do not have to take yourZXB 1 out of its case — 
the unit just attaches via s ribbon cabte. Although it is very easy to 
fit it does mean that you have now got two separate units. The 
key^. typewriter style and angtad. don't feeJ right but the case 
design is quite aitractive in Msmocech's blue house colour, 
£343S. 

• The Computer Keyboard for the 2X81 ^Spectrum is a bit 
"boKy ", but the typewriter-siyte keyboard — angled like a real 
typewriter ~ is quite nice. Again, the computer case is removed 
end it screws in and there's space for the power pack. There iry^ 
two versions available, with standard or metal case. Goo:i 
keyboard Standard tZb. Mel#J tbQ ^ From Computer Keyboards 

a For physicaEty disabled people, there is a special series of 
keyboards. There is the Deiktop Scanning device, the Briflf^»a 
Scanning modei and the Expanded Kay board model. Eadh hM 
been designed to help people with certain afflictions. The price of 
the units is very much dependent on the input devices used with 
the key boards r so it would be t>est ir you made further enquiries to 
Possom Controto Ltd.. Middle green Road, Lang ley, Berks. SL3 
6DF or phone 0753 79235. 

• Mcrataxt have produced a keyboard for the Spectrum w hich is 
priced at £5345.^ The keycaps are ctearty merited, some in five 
colours, thui denoting their function The keyboard also incor 
po rates a cursor control pad with a 'fire' button and tour sensibly 
placed direction buttons, 

• A new concept in keyboard overlay s has been introduced by 
Tactile aimed at early education programniers. The Tactile 
keyf ran[>e f its over the Spectrum , and a series of keyboard overlays 
can t>e attached. The overlays coma in all sorts of shapes and col- 
ours, ^nd the company produce compatible software whiich utilise 
the overlays ^ 

• A new range from Spanish company Indeacomp, all housed in 
good-looking glossy black boxes. Includes a novel Dorriaatjc Con- 
trolar for the Spectrum which has four outputs to control alarms, 
lights, healing and so on. Untested. Keyboards are typewriter- 
style. Spectrum Keyboard £42.95. ZX81 keyboard C 3 9.9 5. 
Domestic Controller £37 J5 from kideacomp. 



In Brief Ram Units 

A Spicspansiofi plugs into rear edge connector to give a four- slot 
motherboard and a 24 line bi-directional programmable port 
board . A cassette is provided to give programming aid . Makers F.B. 
Ironies plans to make a range of additional cards for use with its 
board. Untested. C30 approx from F.B. Tronica, 

• The Modef SP48 ejtpands the 16K Spectrum to 48 K of RAM 
ar>d the SP80 takes the computer to 80 K ot RAM. Both are in ver- 
sions for issues one or two. Untested. Free with SP48: Beyond 
Horizons tape for advanced programming Issue one SP4a £35 
taauatwoSP4B f:23. Issue one SPSO E50, Issue two SP80 £46 
from East London Robotics. 
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• From Stonschip Ekfrctronic^ comas ihe ZX P^nda, a 1 6K RAM 
extension f or the ZX8 1 ^ 

Housed in 3 s t u rd V bon , the pack connects to t h e rea r of the '8 1 
via a [in-plated edge connector. There is also an LED built inlo the 
unit to indicate that power is reaching !ho RAMpack. 

There is no extension connector at the back of the da vice, bt it is 
possible to adds furthpr 1 6 K inside the box with a RAM board pric- 
ed a! £14.50. 

The ZX Panda is available from Stonechip electronics, priced at 
£ 1 9 .9 5 . Telephone enquiries can be made on 2 5 2 3 1 82 60 . 

You ntigh[ like to also a&k tharri about their other add-ons for the 
Spectrum including alight pen. an echo emplitter, a programmable 
joystick interface snd a keyboard. 

• JRS Software have on offer a number of ICs which transform 
your Spectrum froni 1 6K to4 8K. The first issue Spectfum cefibe 
upgraded using a RAM board which is fitted inside the computer. 
Requiring no soldering, the RAM board is priced at £ 42 60 For the 
issue two Spectrurms. there are 12 iCs provided, rt^ark^d A to E 
yyhich are to be fitted inside the Spectrum replacing iCs already in 
posit Jen, Installation is carried out sirr^p4y by following a dbgraFU 
supplied. The price of the ICs lis also C 42 .50. 

• DK'Tronics makes 1 6K and 48 K RAM packs for theZXS 1 and 
upgrades for the 1 6K Spectrum to add 32K of RAM. ZX81 16 K 
£22,95. ZX81 48K £52.95. Specuum bsu« om 32 K t36. 
Spectrum issue two 32 K £30 from DK'Troni^p 

• Compiftar Actd Ora has a 1SK RAM pack and a B4K model, 
both for the ZXB 1 , and upgrades to 48 K for issues one and two of 
the 16K Spectfum. ZX81 16K £22 95. 2X81 64K £52 95. 
Spectrum issue one 32 K £ 3S . Spectrum issue two 32 K £30 . 

• Rnished fn shiny black, lnd^c<Hrip's ZX81 memory ex pan- 1 
stons for the ZXB 1 giveaoaddiTional 1 6K,32Kor64K, andth^re 
is a 32 Kvefsionfor the Spectrum. 2X81 1 6K£ 1 6 95.2X8 1 32K 
£21.70-2X81 64K£32,69. Spectrum 32 K £28. 50. 

tt Chfl«tah say s its 3 2 K upgrade for the 1 6 K Spectrum has been 
specially designed to avoid wobble. £39,95 ffOm Cheetah 
Merkatifig. 

• Cflm«rs64KDrBarTvS1 expansion for The ZXB 1 has an LED to 
show when power is on, a link option to disable the -1 6 K area of 
RAM and is designed to accept &n EPROM as an alternative. 
ROM-8 1 , a memory expansion unit for the^ ZXB 1 , enable^ you to 
read useful routines and commonly used data stored in an EPROM. 
Drtam-Sl £80.44. R0M^1 £17.20. 

• Audio Computef^ have introduced a RAM pack, priced at 
£ 1 9 .95, for the ZX8 1 to make ii up lo a full 1 6 M. The unit incor- 
porates te^t to maJ^e it up to the same height as the micro and has a 
plastic grip which hangs over the top of the 2X8 1 holding the RAM 
peck in place. 
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• Menxrtech provide a wealth of hard ware add-ons for the 2X81 . 
including a number of mamory packs. 

Ca lied Memopacks » the u n its f it snugly o ntq the back of the 'B 1 
and can be stacked together to further enhance your mi^cro 
system. To simply extend the memory capacity of the ZX8 1 , you 
can add the 16K, 32 K or 64 K Memopaks, which are pficed at 
£29. 90, £49. 95 and£79 respectively. 

To axtend your microsystem stili further, you could atwaysadd 
one of the other three Memopacks which pre*/ ide a High Resolution 
Graphics package, a Cenuonacs Printer interlace, and an RS 232 
Printer Jnterf ace . These are all priced at £ 39 .90 . 

You could also ask Memotech about their 2X81 keyboard rf 
you're going to 'phone them on 0993 2977. 

• The 1 6 K RAM pac k f rom Da ta -aaaetta is pnc ed at £ 2 8 .9 5 . You 
can also purchase a plug-in modute for your ZXB 1 , which when us- 
ed with the RAM pack wilJ expand your memory up to a full 3 2 K. 
Tha price of this unrt is £29 .95 . 

• For issue two Specirums only, there is a Spectrum upgrade to 
48K available for only £24.50, For further details, get in touch 
with Fountain Computsra Ltd. Darvill Road, Ropley, Airesford, 
Hants S024 BW. You could also ask them for their instructional 
sheet concerning the way to get the best out of the disptay of the 
Spectrum. Priced at £ 1 ,this A4 sheetshowsyouhowyqucanget 
a marvellous display simpty by adjusting a few internal controls of 
tha Spectrum. 

• You can upgrade your Spectrum, either issue 1 or issue 2 , from 
1 6K or 48K using a RAM kit from Daha Rasaafch Ltd. Free with 
each RAM kit comes Dalte Chtpchek a merrEor/ diagnostic 
cassette providing computer standard testing of the existing 1 6 K 
RAM and the 32 K extension. The Issue 1 RAM kits are priced at 
£ 37 ^nd the issue 2 versions are priced at £ 3 1 . 



speec h and 
sound^^H 



We had feature ^tem on speech 
uniis in b recent issue so, again, 
I'll not take up too much time 
with lengthy descriptions. 

There are essentially two 
systems of producing speech 
from the computer, either by 
replaying prerecorded, digitised 
speech or by constructing it 
from phonemes or electronic 
phonetics. The first is clear, but 



Jimited to the words programm- 
ed and also expensive in 
memory, while the second is 
more flexible but rather robotic 
in sound. 

Of the half dozen of so on tha 
market, a brief summary of 
reviewer s opinions are as 
follows; 

Swe#t TaHcdn fair speech, 
easy to use^ bui^lt in amp and 
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spaaker Currah IWcroSp&ech, 
very easy to use. the games 
play&rs choice as some soft- 
ware companieB are producing 
programs teaturing this system 
(with carrying degraa of sue- 
tessi; S-ftHsk superb quality, 
limited vocabuiafy, ideal for 
^ducettonal purposes. EKpen- 
sive; Chattuffoax. the serious 
ij[Sers chatce. Buitt in amp ^nd 
speaker, designed for both 
ZX8 1 and Spectrum , part of the 
comptete system of voice 
recognition and sound 
generator. William Stuart 
Syati 



Sound 



This is becoming almost a 
specialist area of computing. 
Many units such as the IVbdi will 
allow you to connect your Spec- 
trum to one of the cheaper 
iTiu$ical keyboards available 
such as ttie Caab. 

However, there are many 
units which make use of the. ex- 



cellent AY^3^9 1 0M9 1 2 chip. 

For the sound speciaftst I 
would recommend lookrng at 
Ricoirs eKtensive range of 
sound gernsrating unils^ which 
have many compleit and 
sophisticated vAriatbns aucti as 
digital filters and half-octave 
analysers, 

Wnilam Siuart Systems 
sound box works best when- 
used in conjunction with their 
other two units, the speech unit 
providmg it with an amplifier. I 
toved this one and was very im- 
pressed with the support soft- 
ware, the ARP (arpeggio or note 
sequencer) program kept me 
fascinated for hours. I was sad 
to have to return this to them 
and was very tempted lo buy 
one. Should interest musical 
computerists with limited 
t ec h n ica I know fedge . 

Cheetah have just brought 
out a BEEPainnp. kt plugs into the 
port ar^ is connected to the e^r 
socket. At £9. 95 it may be 
what you need if all you require 
is an amplified Beep 



DKTn^nics yet again, are in- 
to this area of the market. They 
have two units which look iden- 
tical arid consist of the usual in- 
terface plus a 4" pod mounted 
speaker. One costs C 1 4 95 and 
is a simple BEEP amplifher and 
the other costs E23.95 and as 
well a^ boosting the beep a too 
contains the AY-3 -83 1 2 sound 
chip to provide 3 inde pendant 
channels with envelope and 
volume. Very similar to the 
sound on the BBC, 

The Trichofd is a sound unit 
for both 2X81 ^nd Sptsctrum. 
The latest version does not con- 
tain the pre-programmed 
EPROM but the software is pro- 
vied separately on tape. It is ob- 
tainable from Ntttwtech tmicroli 



Deivfitof>momSp at 1 Courilands 
Rd., Newton Abbot. Devon. 
TQ12 2JA. Ttl 0626 62836 
and is priced at: 



2X81 




without amplifier 


£24 J5 


withamplrfier 


£26.95 


Spectrum 




without amp 


£26.95 


with amp 


£28.95 




+ £1.00 


for a beep 


amp socket 


to be fitted. 





As a special Christmas present 
to all our readers they are offer- 
ing £2 ,00 off any unit until Jan 
30th 1995. Rnd the coupon 
printed somewhere in these 
pages and send it with your 
order for your discount. 



In Brief. _ Speech and Sound 

# The SwaetTdlkiir, available for C 34 .95, is destgned to proviide 
speech syntheets for the ZXfl1 and 2X Spectrum. The package 
comes complete with demonstration cassette and instructions on 
how to use the allophone system. 

# The Currah U Speech for ihe Spectrum 'speaks" tha letters 
and the BASIC ke"^ words as you type them in. S$ will hold 
anythir>g you want the unit to say. It is simple to use with your own 
BASIC programs, by handling the sound in a form of allophones^ So 
you would write hello as HE( LLJiOO ^ . Upper and tower case decide 
intonation. Some commercial software makes use of U Speech for 
games. An example is Bug Byte's Bir4s and the Bees Shaped e lit- 
tle like a black cassette case — and packed with circuits inside — 
the U Speech unit just plugs into the port . Its one big problem is that 
you cannot plug anything on the back apart from the speech unit 
and, possibly, Microd rives. The sound comes out of the TV 
speaker, so if you use a monitor this will not work w it h it . £ 29 .9 5 . 

# The ChAtterboK for the 2X81 ySpectrumisanotheradd-oninthe 
sound line from William Stuart, Butthis time instead of understand- 
ing your speech, it speaks to you through its own speaker, tt uses 
a Hop hones which are acceptably easy to program. Chatterbox is 
equipped atso with two exiernai amplifier sockets - one stereo 
and one mono — and has an edge connector for other peripherals. 
Pretty good, £45 .00 from WiDTiam Stuart Systerm. 

• The S-Pick DCP Mcrodevek^rrienti is an upgrade of the 
Digitalker, an oki speech unit for the 2X81 , Now designed for the 
Spectrum, you can get hoW of the S-Pack for £ 49 .9 5 . 

The unit comes supplies with a vocabulary of 7 1 wordSn 
phrases numbers and letters^ These can be called from programs 
using simple BASIC statements. 

Should you get bored or feel confined with this col^lection of 
speeches, you can always purchase one of DCP's other three 
Word Packs, priced at C 1 4 ,9 5 , which come as ROMs . 

^ Not tested, Zeers Sound Booatei has a 3 in toud speaker, 
load /save feature to avoid plugging and unplugging plus a volume 
control knob, Piugs in externally and requires no batteries. Mail 
order > Rating based on price and supplied details. £ 1 4.99 from 
Zeal Marketirig. 

• The TvlHound BEEP Boostsr is an upgrade of the Telesdund 84 
unit; the new unit can be fitted not only to the issue two Spectrum, 
but also to the issue three Spectrum, 

The BEEP Booster allows you to amplify the sound from your 
Spectrum through the television speakef so that you can really 
make the most of the more 'noisy' programs available on the 
market. Measuring only 2cm by 1 ,2cm by 1 cm, it is claimed lobe 
the smallest modulates in the world. 

The BEEP Booster is connected inside the Spectrum via 
miniature plated clip which push onto the connection points. 



ZX COMPUTING DEC EMBER /JAN U All Y If Ifi 



S3 



SHOP WINDOW 



The Sp9Ctrum AiM-<m fmrt McfVp&wwr. 





\n 



Brief 



• Edsily adapted for a variety of uses come th^ BEEP Amp from 
Hypnotach. The device comprises an S Wait amplrfrer with a 1 
Watt Woof &r a nd tweetSf in a sm:all speaker unit . The unit is mains 
operated and piugs into the MIC socket of the Spectoim. Priced at 
£23 JS. 

• Ff omfll- Pack SftmicofiductoiicofTies the ZOhDC^l i$ compati- 
ble withall Sinclair compyti^rs, althoughfor th^i SpecUumanadap 
tor is required; this can be bought separately for C 6 .80 if you are 
upgrading from 'B 1 to Spectrum. 

The unit offers b ^ide range of sound effects, such as pianos r 
be I is r helicopters, lasers, expbsions. etc. The sound chip used has 
been designed so that ihe pilches and volumes of the three chan- 
nete and overat) attack /delay envelope can be controlled by BASIC 
statements. 

The ZX81 version of the device is priced at £25.95 and the 
Spectrum model comes complete with adaptor at £32 .73 . 

• From lAcfO Power comes the Spectium Add-oo, priced at 
£19-95. The board, once connected, provides three channel 
sound effects, includes a 2 Watt amplifier and loudspeaker to 
amplify the effects, and has room on -board for two joysticks. 
These joysticks can be purchased for £7.45 each. 

• The Soiindbox is the sound version of the Chatterbox. Above 
average three c ha nneJ sound and quite easy to program, Nice, but 
needs an external am pllifier. £27 .95 frqmWitliamStuartSvstflm». 

• Specaoundis pretty good value for an amplifier. It plugs into the 
load /save sockets, ieaving the edge connect or free^ It has a votume 
control and en on/oft switch and the power is from a battery, li 
might have been a better idea to take the power from the computer 
to avoid buying banerles. £7 from Kelwood. 

• The Sound Synthmiierfor the Spectrum is a plug -in module for 
three-channel sound with envelope control, amplifier and speaker 
plus two input-output pons. Untested. £28 from Signpoifft. 



utilities 

Ho^e computing started as a 
hobby for many who were in- 
terested in electronics and who 
probabfy built their own com- 
puter] The wheel has to some 
extent come full circle and more 
and more computer owners are 
dabbJing with electronics in 
some formn The response to our 
hardware interface project ha$ 
been surprising and more com^ 
panies are making equipment 
available to the home computer 
market . 

Camel fttidurte, Cambrige 
Microelectonnics Ltd, 1 Milton 
Rd, Cambridge CB4 1 UY have a 
range of EPROM related pro- 
ducts such as the PROMER SP 
which eliows programmi^ng and 
checking of BK or 16K 
EPROMS. This costs r 29. 95. 

The ROM SP loads and runs 
instantly up to 1 6K of program 
from an EPROM and two 
EPROM erasers, the OHO 81 1 & 
2, Also from Camel is a Power 
Buffer unit to protect against 
mains power failure and some 
mains interferences. ZX8 1 and 
Spectrum versions are a vaiJable . 

The world of Modems and 
communication networks may 
be slightly drff erent, out have a 
\oX in common with the 



dedbeted hacker. MODEMS or 
MOdufator OEModuSators. are a 
fast growing area of the com 
puter industry. 

These are the units which 
enable you to conr>ect up to the 
phone lines and communicate 
with another computer. The 
main computer which is access- 
ed by the home computer user i$ 
8T's Prestel system and 
Mcronet 800. To do !hi$ y^^ 
must have a BT approved 
Modem, There are two I know 
of, Prism'a VTX BOOO which 
cor^nects directly into the 
modern telephone socket ar>d 
Protek » 1 200 Modem which is 
acousticatly coupled, i'm. the 
phone is placed into a special 
unit which is the connected to 
the Spectrum J 

In the 4ast issue I described 
how I joined the Mkronetters 
and can only reiterate that I find 
it a fascinating and enjoyable 
pastime. 

Skywave Software wril pro- 
vide you with a FORTH ROM for 
your Spectrum or ZX8 1 . This is 
a sophisticated version of the 
language and is ideal for control 
applications. 

tfllcost you £15.00 -h VAT 
from Skywave Software, 73 




»4 



ZX COMPLTTINQ DECEMBER/JANUARY tSfti 



1 




SHOP WINDOW 



Curion Rd, Bournemouth^ 
Dorset 8H1 4PW. 

Stephen Ada mt has coma y p 
with a njmber of int^rasfing 
devices for ihe ZXS t and ZX 
Spectrum. The Straight Adaptor 
converts the Spectrum to the 
seme a^cpansion port as the 
ZX8 1 , but doas not do any ad- 
draas convarsion thus providing 
you with a f uH 6 4 K of addresses 
when the printer is being used. 
Ha hasaSso d&valopedthfi Adam 
und Eva Adaptor^. The Eve 
Adaptor allows ownafa of tha 
48 K Spectrum lo utilise tha 
wide range of ZX8 1 peripheral 
(as long as thosa davlt^as 
operate in the Q -1 6 K section of 
the ZXBI's memory map. The 
Adam Adaptor simpiy allows 
you to add a Sinclair compatib^ 
nAM pack to your 16K Spac- 



trum. thus doubling your 
stqrage at a stroke. The Adam U 
Adaptor, an update of the Adam 
Adaptor, allows ihe< use of two 
sets of peripherals at the same 
timti or^ tha 1 6K Spectrum, All 
the adaptors ara available atC9 . 
For the ZX8 1 , Stephen has 
davalopad a programmable tape 
controller, the RZl . for the 
Spectrum and ZXB 1 . As well as 
not having to changa the laada 
as you ara SAVEing and 
LOADirtg, the cassette motor is 
sat under program controf Tha 
price of his device is £ 2 . Latest 
additbns to this range include an 
adaptor to convert apara keys 
on a commercjal keyboard to 
your own specific functions 
from £2.7S. and a book which 
we hope to review soon. 



In Brief UtiJities 

• It you find you need some help with the PLOT. CIRCLE AND 
D RAW e Omma nds o n y ou r Spec I ru m , you m ay f in d soma sola ce in 
the package from VIcta Cwamtca, 

Comprising a whita plasiic base sheet, b ctaar piaatic offset co- 
ordinate window , a clear plastic calibrated window and a clear 
piasttc window mask with a plot sight In each corner, the Vlcta- 
gr^faJi also includes b test design, comprehensive instructions and 
a number of sticky patches . 

Using the varbus window matks over a test design, the mask 
over a test design, the mask will hide all the unwanted co-ordinates 
leaving you with the required figures. 

The price of the Victagraph package is f 7 .SO, but for more in- 
formation contact Victa Ceramis, 6 A &>w Street , Rugelay. Staf- 
fordshire or telephone 08894 2426. 

• If you're having problems with your mains voftage when you're 
using your Spectrurrh and ZX8 1 , the Battpeckmay be the answer. 
The device comprises a rechargabla 9 V Ni-Cad battery pack and 
transient suppressor, housed in a similar casing to tha Sinclair 
Power Pack The Batt pack ensures that the vottege into your ZX8 1 
and Spectrum never drops balow 9 V; tt^eraby eliminatmg pfogram 
crash through voltage problems. Priced at E 1 3 .9& . 

• The Rower Supply Raaulator and 'Bmz'* Omilt»f for the 
ZXBl /Spectrum is a silver-coloured bo)c about the size of a 
cigarette packet which fits between the power supply and the 
pfinier It stops the Spectrum "buiz ' and cures overheating pro- 
blems found in the Sinclair machines. 1 8. 9 5 from P. R. Eiectronlca. 

• The Inverse Video Module for tha ZX8 1 gives the beat whita on 
black picture in my opinion, although it affects some televisions, 
just solder three w ires inside the ZXB 1 .A toggle switch on the out- 
side turns it on and off. Fitted E 7 .50 . Kit C4 from D. Frhsch. 

• Haven Hardware have a great selection of addon boards for 
yourZX81 or ZX Spectrum. 

For the ZX81 , there is a programmable character generator, 
priced at £ T5 9 5 ; a repeating kay module, priced at C 3 ,9 5 : an fn- 
versa video module, priced at C 3 ,50 : a keyboard beeper, priced at 
C 6 .9 5 ; a keyboard entry moduie . priced at C 2 .9 5 ; an input Output 
port, priced atE 1 1 .95 ; a fullsiste keyboard, priced at C 1 8 .95; and 
many mora. You can also obtain these kits as fully built units 
although you will have to add about a quarter of the price again. 

Haven Hardware also provide devices for the Spectrum in- 
cluding an l^ port which has eight inputs and eight outputs ac- 
cessible via edge connectors on the edge of tha pcb. This is priced 
at E 1 2 .95 for the kit or built for £ 1 6 .9B . 

For the further information gat in touch with Haven Hardware at 
4 As by Road, As by, Workington. Cumbria CAl 4 4RR or phone 
094^686 627. 
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• The MMterplug for the ZX81 /Spectrum aiiows four devices to 
be conn acted — for example. TV. recorder, computer, printer - to 
one mains outlet. Supplied with 1 ,5m mains lead with plug and 
four other plugs Inexpensive at £10.99. Available from H & K 
Suppll«8, 

• A range of ribbon Cables, 9-1 2 ins, with 56 -way connectors 
which could be used, (or entample, to separate RAMpack from 
the computer. Also paddle board to convert female connector 
to make. £4.9 9 -£9.4 9. Paddle board £1.99 from Hawnt 
EI«ctronIct. 

• The Arab FIAM for the ZX8 1 fits between the ZX81 and a 
RAMpack to give a complete set of characters, keywords and 
functions in an Arabic version of BASIC called Saudia. Writing 
and evaluation of decimal numbers is from right to left. Inctudas 
instructions booklet and keyboard overlays aie avaitable^ Con^ 
tact Autoram. 

• Tha Zaekar i^a a ""buggy"' which has more use in schools than 
in the home. Programmed in LOGO^ H can be made to trundle 
around. A relatively inexpensive introduction to robotics. 
£69 95 from Colne Etoctronlca. 
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• EFROM Servicsa have a wealth of add-on devices for both 
theZXBl and tha Spectrum r 

Ptice at £ 1 9 , there is the EPROM board, which can accom- 
modate up to 8 K or 2 K EPROM or 2 K RAM ICs. This memory is 
located at 56-64 K, but with sSmpia modHications it can be 
made to relocate the board to the 48 K area. They also make 
availabEa an Auto Start unit, priced at £9. 95, which gives an 
automatic jump to location FDQO Hex on switch-on. 

For the ZX81 , there are a plethora of EPROMs avaibbie. pric- 
ed between £9,95 and £19. These can be used for rapid 
LOAD;SAVE, tool kit, disassembler, graphics control, character 
set, monitor and other uses. 

However, EPROM Services are responsibly for much more 
hardware than can be briefly mentioned here, so it might be 
worth you giving them a buzz on 0532 667 1 83 qr writing to 
them at 3 Wedge wood Drive, Laads LS8 1 EF, if you ara looking 
for a panicular apptication. 

9 A Tape loader from Ellnca Producta should help you LOAD 
and SAVE programs when using the ZX81 . The ZX TapeJoader 
filters and stabilises the signets in both direciions, providing a 
signal perfectly matched for the computer. The uni^t also incor- 
porates an eudio output indicator and signal amplifier to enable 
you to correct tha input signal. 

• The MX-B give$ the ZXfll two functions control led by on- 
board switch! storage of up to 10 programs to a total of 6K, 
plus 6K of extra RAM. Software in a 2K EPROM provides a 
monitor for system status. E44.90 from Wcro-Z- 
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S The Time Cantnolhir from Glanmire ElactfonicB i? a battery 
backed real time ctock. The time Controller has eight program- 
mable inputs and eight prograirimable outputs. 

With its own built-in program, in PROM, on(y a single inslruc- 
tion is necessary to read or write the month, day, date, hours . 
minutes or seconds. There is also bo ejstensiori connector 
would you wish to add oiher peripherals onto the board, 

AppNcationg for this devke include electronic diary with 
alarm, home controL burglar al^rm, sound effects and process 
control. 

The prices of this device are £3 4. SO for the ZX81 version 
and £38 .50 for the Spectrum model. 

• The USP'232D card is a dual channel serial interface using 
Zao-DART processor. Includes software for LUST and LPRINT 
and dumb terminal emulator and a 56 -page manual USP-I©. a 
general purposes parallel interface, provides 1 6 output or input 
lines for uses such as plotters, music synthesii&erSr digitaf- 
analogue-digital converters, printers. Further cards also 
available, aiong with expansion bus. LI3P-2320 £34.50. USP- 
I /D £29.30 from U-MJcrocomputar^. 

• The Orni* Electronica EPHOM Card for the 2X Spectrum can 
be used to provide more facilitlas for BASIC programs. With the 
EPROM fitted in ihe Spectrum's ROM space you have 10 extra 
routines for re-numbering, editing, character manoeuvering and 
variable dumpmg. Designated FROM 1 , the device is priced at 
£9.95. 

• Tha RAiMLQCK KH Adnpt El^qtronlqt is a h^h qualitv, gold 
plated male connector which repiaces the computer connector, 
and a n^echantcal clamping device, the RAM pack fs clamped to 
the computer securely. NodrillSng, soldering or specbt tools are 
required to carry out this modification. SuiCBble for connection 
to most popular RAM packs, the RAMLOK kit is priced at 
£7.50. 

There are also a series of RAMLOK II adaptors which s^p 
the 'RAM pack wobble' syndrome and provide an improved 
quaNty edge connector for the computer. This kit is available for 
the Spectrum and the 2X81 and is priced between £2 ,50 and 
C6, depending on the machine and what modifications you 
wish to make. 

• The MUKBUS plugs into the rear edge connector to give a 
si^-slor motherboard to use the range of MicroteMt interfaces, 
including a prototyping card. A power supply powers the 
MUKBUS Card Frame System together with interfaces. Spec- 
trum and two micro floppy di$c drives- Cards include floppy 
disc, RS-2 3 2 Centronics. 80-cofumn video, 64 K page mapped 
memory and bar code reader interfaces. Untested, MUKBUS 
Card Frame £59.95. Pow«r supply £33.95 from Microtsxt. 

M The High Rasolytion Graphics Ptick for the ZX8 1 contains a 2 K 
EPROM holding the hi-res BASIC monitor to control a 2 56 by 1 92 
pixel screen, with every piiteJ accessible. Commands iike PAGE, 
PLOT and SCROLL can be used to define characters, draw and 
piot. There is also a complete lower case character set for word 
processing — but you would be well advised to buy an extension 
keyboard to see this feature. Compatible with ZX Printer. Schools 
discount C3835 from Digital Integration, 

m MonJcron from MacQuillan Electrofilci has been designed to 
assist users by providing a convenient, consistent means of 
loading and saving programs on tape, the Monicron is priced at 
£15.95. 

The Spectrum model has a buik-in amplifier; whiie both ZX8 1 
and Spectrum m odels feature a power on /off switch All functions 
are performed without the need to disconnect or swap plugs. The 
mternaL high quality components are contained in a purpose-built, 
injection moulded case to form a small, compact unit. 

Also available is an enhanced' Spectrum model containing a 2 
Watt amplifier and external socket for c^-n nee ting a larger, audio 
type speaker. The price for the 'enhanced' model is£ 16-75. 

For further information contact MacQuiilan Electronics, 



storage and 
display ^^H 



Latety some of the mora 
sophfsticated suppliers have 
realised the potential of the 
Spectrum and how it is possible 
to make use of some of the high 
quality peripherals via a suitable 
interface. 

As a general rule it is always 
worth buying the best you can 
afford especialy if it is a standard 
unit. The benefit becomes ob- 
vious if and when you upgrade 
to another computer. A disk 
drive system may cost 
£200.00+ but it will also work 
on a BBC or similar, whereas a 
microdrive — noway. 

The Spectrum was (designed 
to work on a domestic TV. This 
is fine for relet fvely short sess- 
sion, arcade games etc. but if 
you do any lengthy computing 
or want to use Tasword II and 
it ' s 6 4 c ha r a c ters pe r 9 i n e f orma t 
for any length of time, be ready 
for the headaches! 

Some TV's are better ihan 
others of course^ but most seem 
to wander off channel at times 
and the colour crawl can be ir- 
ritating, 

ADAPT ELECTRONICS are a 
company who work away quie- 
ty producing clever devices aim- 
ed at the serious user and at 
reasonable prices. One of their 
earlier inventions was the 
RAMIock kit for the ZXB 1 . now 
I've never seen one but a reader 
reviewed one and it sounded 
ven^ effective. 

Next they wrote to inform us 
of a video adaptor to convert 
Spectrums TV output to a com- 
posite signal suitable for a BW 
monitor. This came in the form 
of a lead/'^iug whfch plugged in- 
to the TV socket of the Spec- 
t^-'jm. At £2 .7 5 this was a great 
boon for business users as the 
dispJay, naturally, is far ctearer^ 
causes less eyestrain and even 
64 characters per line seem 
reasonable. 

And now they have produced 
a FULL RGB colour monitor in- 
terface. This unit Is a little larger 
and fits onto the port at the 
back, in the usual fashfon. 

At the time of writing Adapt 
have not yet finalised the 



packaging of the unit. The sam- 
ple they sent was a dead ended 
unit with a full port connector, 
but they are considering a ZX8 1 
type (shortened! connector 
which woutd make ft compatible 
with Interface M and/or adding a 
through connector. Only time 
will tell how it ends up, but 
whatever they do Tm sure it'll 
work as well as the sample sufi- 
pliedl 

It is actually startling to see 
the quality of the output of a 
Spectrum on a monitor. I con- 
tacted OpMS who supply JVC 
monitors at the cheapest price 
I've seen, they were ahead of 
me. "Oh yes, we've seen it, 
very impressive/' So are their 
monitors, £229.95 for the 
medium resolution version 
which is more than adequate for 
the ^ectrum of £299 95 for 
the high resolution monitor that 
is specially adapted to suit the 
QL's 85 character per line out- 
put ^ Both these are very good 
value for money and as I seid, 
should you later decide to 
upgrade. . . 

Alt I can say Is that for clarity, 
colour separation and definition, 
once you've seen the display on 
a monitor you ' i I neve r g o back to 
a TVf The RGB interface costs 
£39. 9 5 for Adapt Electronics 
and Opus Supplies can be con- 
tacted at 158 Camberweil Rd. 
London SE5 OEE, 01 701 
8666. 

Tape storage is still by far the 
most popular form of program 
storage and there are many 
recorders on the market which 
bear the cryptic message "Com 
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pyter compatible'' The fact Ihat 
The Sorrel a Ff computers wer« 
designed a^ being qcrnpatible 
y^ifh the ordinary range of tape 
recorders mak^s you wonder. 

However^ there are a couple 
o1 interesting ones worth your 
attention. The CHALLENGE 
SPRtNT plus into the 
Sp^cirum'^ port and not the 
eer/mic sockei. Challsnga 
Raiaarch claim improved 
tOflding and saving and B four- 
fokJ increase in speeid- They 
quote 'a full 48 K pfogram will 
ksad or sav^ vn 75 sees instead 
of 5 mins.' ' They ara sending me 
one as soon as they have 
enough in stock, at the time of 
wfiting it hasn't appeared and 
Eheir latter is dated 2 .6 .84 . It is 
priced ai£ 64 .98. 



The Mon^vood Det*cofd«f is 
a dedicated racorde^ con^pact 
and lightweight. Slida contfpls 
are used and a monitor switch, 
The recorder can be used with 
the PSU supplied or oparatad by 
batteries, a low power warning 
light is provided if bakeries are 
used- It costs £ 2 4 .9 5 but if yoy 
want to use it with a ZXB1 the a 
booster attachment m availably 
for a further E3.00. 

I have tried it and it worked 
perfectly Obtainable from 
Meow Micros 8. Newnham 
Cloie^ Brain Tree, Essex CM7 
7 PR. 

Ir) time for Christmas is 
Sinclair's own "Spactrum Ex- 
penfriori System", this consists 
of the increasingly popular Inter- 
face I, one Microdrive, leads and 
a wsH^t contsir^^n^ four 
microdrive tapes. The tapes 
coniain Ta^word 11 and Master- 
fiie one, probably the best 




wordprocessor and card f ila pro- 
grams on the market, and 
Games Designer and 3D Ant 
Attack on another, a very im- 
pressive game and utility. One 
tape is blank and the fourth con- 
tains the usual demo program 
plus a tape to Microdrive utility. 
This is useful bul does not 
transfer all programs. 

The reliability of these units 
seems to ba OK, I must admii t 
having some doubts as the first 
one I saw failed to work. 
However this one has performed 
perfectly with constant use for 
needy a month now. Obviously 
ft will teke a period of many 
months before I can say with 
conviction that this is a rea liable 
storage medium. 

In my opinion this package 
represenu good value for 
money at E 9 9. 95. 

Transform Ltd* 41 Keats 
House. Porchester Mead. 
Beckenham, Kent, can provide 
you with a very nice black case 
in which to keep those elusive 
microdrive tapes. A very good 
ideas as they're too expensive 
to keep tfeading on. A box will 
hold ten, tidily and safety. A 
good idea. 

The WAFADRIVE from 
Rotronics looks very interesting 
at £129.95. A similar unit (In- 
terface I + two mic rod rives ^ 
Centronics interface) would 
cost around £18500, This is an 
all in one twin loop tape drive 
with Centronics and RS232 
ports ^ Its appearance is very 
smart and it also has the advan- 
tage of using less expensive 
tape to the Microdrive ones. 
£3.95 compared to £4 35 an 
with 128K capacity I Plus a 
word processor supplied on tape 
with each unit. The success of 
this will depend on how easy it is 
to transfer programs to its tapes 
and how many companies can 



be persuaded to provide soft- 
ware in this form. Meanwhile Til 
get a full review of it for the ne^t 
issue. 

And so on to their most 
universal of the storage 
systems, floppy discs. 

Although rumours of such 
controlling interfaces have been 
around for a while it has only 
been recently that I have been 
able to actually use one for any 
length of time. This is, of course, 
the interface from Technofogy 
Revoanch Ltd. of Staines. Hav- 
ing used il for around two 
months now it still functions 
perfectly and i would dread to go 
back to a cassette based 
system. 

The VIglen Drtva i am using 
with it has also performed like a 
dream and I wholeheartedty 
recommend This system to 
anyor^ who warns safe, effi- 
cient, fast and reliable storage. 
For full details see my article 
which should ba lurking around 
in this issue somewhere. 

I not ic ed iha 1 pus a re ad ve r- 
tising a disk drive system for the 
Spectrum and Til try and get 
them to supply me with one for 
full assessment in a future issue . 
They are a respected company 
with a lot of experience so it 
should be worth considering. 

Thumelt have developed a 
dedicated 3 inch disk drive com- 
plete with interface anached for 
£199.00. They sent one for 
review but i^t has just arrived and 
I won't be able to even unpack it 
in time for that press deadline. 

StilL ii may be worth finding 
out more about it if you are look- 
ins 'or such a system and they 
are at Thurnell Electronics Ltd. 
Freepost, Cadishead, Man^ 
Chester, M30 6 DZ In the mean- 
while ril get a reviewer to give it 
a good try out and report in the j 
next issue. I 
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iddresses 
Addresses 

A 

AdvsriCtipd Digrtal Systems, 9 

Bonchurch Ro^d, Portsmouth, 

Hijnts. SOB e LA 

AGF Hardware, 26 Van Gogh 

Place. Bognor R#gis, W^st 

Sussex P022 9BY 

Addpac Etectronjcs.22 Watling 

Street East, Towcest^r, 

Northants NN12 7AF 

A<Japtors and EliminaiorSp 14 

Thames Straei, Louth, Lines. 

Autoram, P.O. Box 147, 

Jeddah^ Saudi Arabia 

Atarf tUKL Atari House, Railway 

Terrace, Slough, Berks SL2 5 BZ 

Steven Adams. 1 Lesw^n Road, 

London Nl 6 7NL 

Audio Computers^ 6 7 

Bourniftmogth P©rk Road, 

Southend, Essen, 




Basicare, 12 Rickett Street, 

London SW6 1 RU 

Bi Pak, P,0, Box 6 , Ware, Herts. 



c 



Camel (Can^bridge 

MJcroelectronicsl, 1 Milton 

Road, Cambridge CB4 1 UY 

Cobra TechnologVi 378 

Caldeonian Roed, London Ml 

LDY 

Computerlock, 2 Wychpeffy 

Road, Hayward^ Heath, West 

Siissex flH16 1HJ 

Cornputer Keyboards, Gtendafe 

Park. Firmbank Road, Ascot r 

Berks. 

Consumer Electronics, 

Fails worth, Manchester M35 

OHS 

Coins Bectronic^j 1 Station 

Road, Twickenham, Middx 

rWI 4LL 

Computef Case$, 4 A Waters 

Edge, 148 Welleslay Road, 

C his wick, London 

Cufrah, Greythorp Industrial 

Est&te, Hartlepool, Cleveland 

TS25 2DF 

Cheetah Marketing, 359 The 

Strand, London WC2 

Compusound, 32 Langley 

Close, Redditch, Wofcs. B98 

OET 

Ricky Caplan, 87 Granvilte Park, 

Lewisham, London SET 3 7 DW 

E.R r Cameron & Son, H .O 9 The 

Vinerhe$, Enfield, Middx. EN1 

3DQ 




dk'Tronics, 23 Sussex Road. 
Gorleston, Great Yarmouth, 
Norfolk 



Dean Electronics, Glendala 

Park, Fern bank Road, Ascot, 

Berks. SL&8JB 

Digital fntegration, 22 Ash 

Church Road, Afdershot, Hants 

GU12 SIX 

Delta Research, 15 Church 

Street. Basingstoke. Hatns. 

RG21 1QG 

Data-Bssetie. 44 Shroton 

Street, London NW1 

DCP Microdeveiopment, 2 

Station Close, Lingwood, 

Norwood NR1 3 4 AX 



E 



E.E.C., Whitahouse Close, 

Chalfont St Peter, Bucks. SL9 

ODA 

Euroelactronics, Monteilier 

Street, Retreat, Cheltenham 

Ebctrotech, 2 Haeth Close, 

Winston Hill, Luton, Beds 

East London Robotics, Gate 1 1 , 

Royal Albert Docks, London 

E16 

Elinca products, Lyon Works. 

Cepel Street, Sheffield. South 

Yorks 

EPROM Services, 3 

Wedgewood Drive, Leeds LS8 

lEF 



F 



Fountain Computers, Darvill 

Road, Ropley, Alresford, Hanis. 

F.B. Tronic s. Unit 2. Park Brook 

Industrial Estate, Park Street, 

Lyei Stourbridge, West 

MUlande DY9 BSS 

Filesixty^ 25 Chippenham 

Mews, London W9 2AIM 

D. Fritsch. 2 Station Road. 

Thelwall, Cheshire 

Peter Furlong, Unit 5S. South 

Coast Road, Industrial Estate, 

Peacehaven, Easr Sussex BN9 

SNA 

Fuller Mioro Systems, 7 1 Dale 

Street, Liverpool 2 

Fo?t Electronics, 1412 Abbey 

Road. Basingstoke, Han to 



G 



Gtanmire Electronics, Westiey 
House, Trinity Avenue, Bush Hill 
Park, Enfield, Middx.ENI 1 PH 




David Husband. 2 Gorieston 
Road, Bank$ome, Poole, Dorset 
BH1 2 1 WW 

Hypnotech, 3 West Vale, 
Neston, South Wirrel L64 9SE 
H & K Supplies, 322 Guifdford 
Road, Bisley. Surrey GU24 9 AD 
Hawnt Electronics, Firswood 
Road, Birmingham B33 OTQ 
Htlderbay. 8 /f Parkway, 
London NW1 7AA 



I 



Indescomp. P, Caste liana, 1 73 , 
I. Madrid T6 Iphcine 010 34 
27931 05f 



J 



JRS Software, 13 Wayside 
Avenue, Worthing S024 OBW 




Kalenia Wood Products, 4fi 
Auckland Street, Bursiem. 
Stokeon-Trent ST6 2 AX 
Kelwood Computer Cases, 
Downs Row. Moorgite. 
Rotherham, South Yorks, S60 
2HD 

Kempston Micro Electronics, 
Unit 30, Singer Way, Woburn 
Road Industrial Estate, 
Kempston. Bedford MK42 7AF 




Micro Z, P.O. Boic 83. Exeter, 

Devon EX4 7AF 

Memotech, Station Lana.. 

Witney, Oxon 0X8 6 BX 

Microtext UK, Highland House. 

18-24 John Street, Luton, 

Beds, LU1 2JE 

Morex Peripherals. 2 BaJEiol 

Road, Cavershem, Reading. 

Berks. 

MacQuilian Electronics, 72 

Mere Road. Wigs ton Magna, 

Laics. LEfl 1 RL 

Micro Aids, DSstributPon Centre, 

Beech House. Hob Hey Lane, 

Culcheth, Warrington. Cheshire 

WA3 4 LN 

Micro Power. 8;fiA Regent 

Street, Chapel AlEerton, Leeds 

LS7 4PE 

Micronet 800, Scriptor Court, 

155 Farringdon Road, London 

EC1R3AD 

Memotech^ Station Lane, 

Witney, Ox on 0X8 6DX 

Midwich Computer Co, 

Rickinghall House, Rickinghall, 

Suffolk IP22 t HH 




Orme Electfonlea^ 2 Barriper 
Road, Cambourne. CornwaH 
TR14 7QN 



p 



Print 'n' Plotier Products. 19 

Borough High Street, London 

SE1 9SE 

Protek Computing, 1 A Young 

Square. Brucefieid Industrial 

Estate, Livingston, West 

Lothian 

PR Electronics. 124 Bretby 

Close, Doncaster, South Yorks 

DN4 6EL 

Possum Controls, Middle green 



Road. Langley. Slough, Barks 

SLSBDF 

PH Scientific Products, 9 

Southfield, Welwyn Garden 

City. Herts. 

PSS, 452 Stoney Sianton Road, 

Coventry CV6 SDG 

Petron Electronics, CourtEsnds 

Road, Newton Abbot, Devon 

T012 2JA 




RD Labs. 2Q Court Road Estate. 
Cwmbran, Gwent 
Ram Electronics, 106 Fteet 
Road. Fleet, Hants GUI 3 SPA 



s 



William Stuart Systems. 
Quarley Down House. 
Chotderton, Salisbury^ Wilts 
SP4 0D2 

Signpost. 166 A Glynn Road, 
London E5 

Steatite Insulations, Hagley 
HaysBi Hagley Road. 
Birmingham 81 6 BOW 
Softest, 10 Richmond Lane, 
Romsey. Hants. SOS 8 LA 
Sof teach, 25 Coiiege Road, 
Reading, Berks. RGB 1 QE 
Success Services, 1 54 High 
Street, Bloxwich. Waisall, West 
Midlands WS1 3 3JT 
Stoffcechip Electronics, Unit 9, 
Brook Trading Estate, 
Deadbrook Lane, Aidershot. 
Hants. GUI 2 4 XB 
Sinclair Research, Stanhope 
Road, Cam barley. Surrey GUIS 
3 PS 

Spirit Instruments, Hey bridge. 
Maldon, Essex. 



T 



Timedata, 16 Hemmels, 
Laindon. Essex SSI 5 6 ED 
Tactile, Wraith, 32 Emfield, 
Kingswood, Bristol BS1 5 2SS 
Traffic Technology, PO Box 2. 
Warminster. Wiits. BAT 2 7QX 
Treetop Designs, 61 Widmore 
Road, Bromley, Kent 
Technology Research, 5 7 
Brock ley Rise, London SE23 



u 



U- Microcomputers, Winstantey 
Industrial Estate, Long Lane, 
Warrington, Cheshire WA2 BPR 



V 



I 



Volt mace, Pafk Drive, Bayock, 
Herts. SG7 6EW 



Z 



Zeal Marketing. Vanguard 
Trading Estate, Storforth Lane. 
Chesterfield S40 2 TZ 
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OVER JBO d-n arena E^pts Iijt hrg m 

y) AftCADl WVEMTURE. tUS- 

IN£SS, EDUCATIONAL nxc.-mr.a v ^ 

" ;• t:' FREE i^ti page catalogue FREE 

' 'le^'f^' wiin hints, lips arid c-... 

r;iii 

uv£R 3000 ia|>es in sioch. mih up to Gi 

.:a)Oie& oi each Ti^le tor las! ^wm. Ad 

LQWESTPRICiS htireuo!o3l3pe5aM 
tiTfi. liQfTi 6]p each fcjr f>w:i *eei^. ' ■ 
I Pus p&p a^id VAT) Ey rope an fFi-i 
HVs!i:om€ 

Tipti hir fill at PlSCdUlil pncei 
reieptontOf-eSl 92^0 Oa^^n - 5; 
iriie fi5T lurrtier del ails, or compN- 
wcon and JD li TOMV ^ yciu've ?^ 
'fi lose" 



SAVE £3.QQ!I 



Fof a limited EifificHl. #e 
m oflenng HMFBMCE 
merntesh^ lo icatos ef 
'^1^ magiftfiQ Join m^. 
Uti inefTibeishifii is lyily 
£3 00 (normaly £6 00) 



SWOP SHOP 



SWOP . ynw^lcd 
idcw^ w^li) lapei liom 
othef metnbefs lor i small 
hanging ctia^oe of only 

60p mm ^ ama v^Tf 



sonwHutEiiBiuunr 

42 Ho^cfit^U Avflflufl. ChOiwn. Sijftey 3i^2 7NE 

I »nc49» chigM«/lPCVtfti ord«Ff or £3 00 tm L IF E in^m^wfi^p Pi$ai^ ru^n. 
rTT¥' nwn4wmi4p ^ 1Q fna M, wfthen Z8 Qiay:^. 1'fn not #9lighled wiih yo^^ 
service yoijir nsii^nd my rne4nb«<^ipf«i@ . 
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THEY SAV THE WORLD WILL 
DIE IN FIRE AND \Ct 
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l/l/lzard Sorri/i/ani? 




SPEQTRUM CHiCKET ^ 4SIC MS 

I earns 'fgrri tr-- yotir c*^n players. 

^.n[o*i all sne h -..r cric;h.e! ineiudjng 

rriree sypes d txjAitii twiivfjiny d vaijt^^y ot ba'Js. :&alsrri43n 
-.n?^inq b^"lVf*<^^ tnp SMCi^elS. umpifes makjng ^ppfopTiUle 
iny moro 72 Pi&KS posiEKMis availatile Score 
■dHy ypdaled dufing gams Gootf miovtiig 
grdphiG& GLime sav« iaDiity 

ALL MACHINE CODE ARCADE GAMES 

A '; \i%. ana aMiciivo muhiple p^§e aicaiae game ManipuiaieBUQSifoynd 
in^ tK^cj^s ^nd C9b«at in^'M Ow c^omputi^n' ciHii waieh out for flK EliirtiOfi 
h^rdwafe bug& of you ^ill Ik Irw^H 

MR QilLF — 40K NEW RELEASE mM 

■ lULP 1^ a ctiftipylaive coakiu i^sirf ■Ai!n an msaiiBbiis appeJil© wH4en \% 

i% M#|F, Since he t^s twenty dnrorcmt rDums d1 cd^i^s EO gm through 

.irfi cr the vvnirlirtg alocns the afarm cloc^. Iti^ tpbOTE nhd ^^Q -^ar 

" f hif^s arki many othit^s tfiaf vou wilE Ttgve !o d^s<:ov^ for yoprselt 

MEQATRON - 16K/4SK N£W RBLCAfE £9^49 

Thriw flli-acilon gam^. keep on f ufining with MEGATRON. keep on 
driving wUh R P M 5CXKJ, keep on pJEtymg wiEh SLIP - Irta bail g^me 

MQQfit PEFENDIRi - 4Wf W f^^LlASt £5^45 

A LLMffju.'MiVi.^ i4ii!ni' rOi" I <>f r L :.m/' r". MtlsH^eUMT** yOu^ Spaceship 10 SftOOI 

devwi tfvt varyjus llweti ai MOON DEFEMDERS ar«i tiieu moshfir lihips The 
game g^&pripgrfi^ssJv^Lv mori} ^iiir;ijit a^ ydu work ^ur way dirgug^ ih^ 1 

A5&0 available 
TIME PORT 1 £6.95 EVICtOR 0.4* FPfeUJTA £4,^ 



All i^'M 



\-,\\'f.\ \Tu\.\ \}\f4'-\ r hiiijui" iir aM>fil4il iJrfit-r?^ [p 



WJZARD SOFTWARE, DEPT. ZX. P.O. iOX 23, 
OyNFIBMLINE, FIFE KYll gRW 

Send liJQO' 5 A £ ^ i^in j? ■ .: ^r' [irfjQrsiim c aiiiiuqni^ fviifH':if>d frrlps now 

avariabi* on rncrodrivr 



!■:' i|K' F1l-Vc,i!I|i:-:> pdd 

^*f' L C 1 R U NA &o?!waJe 



J I rii^chin© codo 



WouW you like ro transfer ynur Spec 1 rum pragiqms fforn 

© WICRODBIVE TO MICftOTOIVE ® TAPf TO TAPE 

TAPi TO MlCaODRIVE M£ROPRlVE TO TAFl 

Then do It w\h 
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TpAN 5- EXPRESS istr^ most comprehensive pockoge of tour fn/c 
utiiTii!'^ 1or ^^o^st^*f^|^g SpeclTum pfOgroms Ihey ore u&gf ■ Ir^andly I 
^. r iiiii} fQ ys^ midM & very elictei^- rr^ win endtito wu 10 ttmtwf 
wi *"V4 01 pogroms MP 10 ftie IW 4^.0 h le^gitn TAPf TOiiCflOOftJVE 
jtrii aiso auToa^t?Ttco»¥ irrtectssorv rnod j^y T^'^iiucnjie * ftiocotc 
posti BAS^G and m/c lo RUN Irom rniaodrifrfjs 

lit ANS-£XPI?ESS IS Ofl ci^ntioi micfodrive componn&n m6 m 
in;siu!Jbic sorvMlfe Oock^up JtiSity 

VDy Eon l3uvetKinjr Ifw rotir programs seporomiy rof E 9.50 or 
lAPf ro MCROORIVT & liliCROORrvf !0 MlCftOOfilVE for £ 7iO Ot 
S>n er^ire packo-ge ot g^l Iqij^ r^ntj^oms on ore lope lOrr 6ft95 {>i 

ono mcroflrivecorf'* ':' ■■'EH 95 only 



M'DRIVE TO M'DRIVE 



"Pleoie send me copy 01 Tft ANS-f HHtESS © © (J) ^ii.:. ZX 
I ^^losd cheque/ PQ lor ^,^ __if npin ■ m ^ ^^ttm *Mu*4¥mm u\ 
Name /Address. „,„,.,„ .,.,,, „,„,„.,„ .^„ ^„^, 



B#ai A^lrjg <#1#T 113 Melrose Ave. Londcm NW2 
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SPECTRUM GAMES 




Maze- type gam^& aw probably 
among the easiest of arcade 
games lo wiiTe kn BASIC and 
they are ofien the starting point 
in the programming career of 
many a Spectrum owner. 
However, no-one wants to play 
yet another version of PAC- 
MAN, so the art of construction 
b noi to much In the code itself, 
but in giving The game some 
type of variation on the standard 
ma^e idea. 

H^fe then are ihree examples 
which give a ti^ist to the maie 
theme. They are all reasonably 
short programs, written eniirely 
in BASIC, and so they may be 
analysed, modified, torn apart 
and otherwise '"given the 
works " by Spectrum users. 

So. how about the vertical 
maze tucked inside a pyramid . 
the maze which has inv isibb 
walls, and the m^ze disguised 3s 
a peaceful looking stretch of 
sea? The choice is yours^.. read 
on. 




Maze One! 
Pharoah's Tomb 



The great FV^amid of Cheops 
was built in Lower Egypt by ihe 
Pharoah Khufu at around 2600 
BC during the time of the IV 
Dynasty of the Egyptian 
Kingdom. As far as is know n the 
Greai Pyramid was first re 
entered by one Abdullah A I 
Mamum in AD 820, and he 
found the King's Chamber to be 
undisturbed yet lacking its most 
import am possession: the mum 
my of the pharoah Khufu 
hrmself. The main chamber, 
ante chamber and galteries were 
reported to be completely 
devoid of mummies, sketetons 
or any human remains what- 
soever. 

Such is the mystery of the 
Tomb of King Cheops and there 
must be many a good computer 



game that can be modelled on a 
scenario based around the 
events of 2600 BC. While 
Egyptologists argue over the 
case of the missing mummy, 
you might tike to try this pro- 
gram which should not be ex- 
pected to throw any light on the 
subject whatsoever I 

The screen is laid out To 
represent some of the pyramid's 
two and a hatf million limestone 
blocks and has an entrance, the 
King's Chamber (Tomb), the 
astronomical observation shaft 
and numerous galleries^ Vou« 
the ptayer, are a disloyal pall- 
bearer who wishes to flee the 
pyramid before the stone- 
masons (the computer) bicok 
the galleries wfth sand^ A race 
against time. A simple display 
showing how many yards of 
gallery have been blocked by 
sand records of your progress as 
you flee. The game ends either 
when you have escaped (boo I or 
when a1( the galleries have been 
blocked (hurray). Egyptian ball- 
bearers were supposed to stay 
with their mummified Ktng As 
far as the program is concerned 
the odds are in favour of the 
piayer, so if you fi^nd yourself en- 
tombed, blame your slow reac- 
!ion ijmef Your movement is by 
keys 5 ,6 ,7 ,8 , the cursor keys. 

The screen is drawn up using 
simple methods, PRINT ATing 
low resoFution blocks puts in The 
main colour Mines 913, 930, 
1 000). Next the pyramids go in 
u s ing e V e r - shortening h orizon tal 
Jines (line 8000) and the sun is 
of course a series of concent tfc 
circles (line 951 I. The pyramid 
ga I ie ries a re plo tted by re f ere nee 
to their row-column co- 
ordinates hekj in DATA lines 
7001 7004 . These co- 
ordinates, together with the co- 
ordinates of the stonemason's 
intended course are worked out 
on graph paper before the pro- 
gram is wri^tten , and far from be- 
ing a chore, this is quite fun to 
do. You can have any number of 
maze-shapes within your 
pyramid simply by writing new 
DATA lines and MEFIGING them 
onto the main program. 

The stonemason is mapped 
onto the screen by code at line 
2020, his intended path being 



read from line 7 00 1 . He is slow- 
ed down in two ways, and you 
niBy wish to change the code to 
speed him up a bit. A straight- 
forward PAUSE in line 2060 
checks his speed and the deci- 
sion in line 2017 determines 
whether he should move at all on 
the current pass of the program 
foop. 



The pall -bearer is moved by 
decoding the keyboard (lines 
2045,2104 2 108) and PRINT 
ATing by line 2204. A quick 
look -a head to the intended new 
pos ition es tab) is hes w he t h er it is 
a vafid space with ATT ft code 
53 dr an invalid wall with ATTR 
code 57. (Une2203). 

Happy pall bearing! 



REM hold dD 



590 POKE 23561(255: 
MR timfi 
B'^I POKE 23562,255: REN r«peat 

899 LET u«2: LET V'0: REM spBod 
advar^tage for p 1 ayvr 

900 BORDER 7: PAPER 7: CLS : PR 
INT AT 17,0! INK 0t "PHAROAH'S TO 
MB- 

901 PRINT AT 1O,0I INK 0t*Choo« 
» a number 1 - 9" 

903 PRINT AT 19, 0J INK 0i •Th& 1 
tjM numbers 9iv# high spvedB* 

903 PAUSE 0: LET k*=INKEY* 

904 IF CODE (k«><49 OR CODE t k« 
) ^57 THEN GO TO 903 

910 LET #-ff<CODE « k») J- ^B) « 10 J 
9 

-Pll PRINT AT 21*01 INK 0i "Pleas 
e wa i t ' 
913 REM Draw sky 

FOR r^O TO O 

FOR C-0 TO 31 

PRINT AT r,c| PAPER 51* ■ 

NEXT c: NEXT r 

REM draw !^and 

FDR r=9 TO 15 

FDR c=0 TO 31 

PRINT AT rpCl 

NEXT c 
9A0 NEXT r 
950 REM draw &un 

FOR r=l TO 12 

INK 6: CIRCLE 

NEXT r 

TNk 

REM Set up uBr chars 
985 FOR 111=144 TO 146 
9B6 FOR n=0 TO 7 



914 
916 
918 

920 
930 
932 
934 
936 
938 



951 
952 

953 
954 
9S4 



/I 



PAPER 6i 



2I6« I53,r 



Alt 


lazl 


iig 


g 


ar 


nes 


R 
1 


ichard Sargi 

low to puzz 

willn 


ent gives i 
le and cor 
ever be tl 


usaf 

ifuse 
lesai 


ew tips 
, wanta 
nel 


ion 

ge 
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99^ RE:AD r: POKE USR CHR» tm)+n 

988 NEXT n 

989 NEXT n 

990 RESTORE 7001 
10£T0 REM draM pyranid 

10S4 FOR r=20 TO 'l6 STEP 1 

1005 FOR C«0 TO 31 

1006 PRINT AT r^Cl INK 01 'M' 

1007 NEXT c 

1008 NEXT r 

1009 LET K-01 LET /-48: LET L»25 
5: LET s»176 

1010 GO SU8 8000 

1011 LET K«0; LET >'*96: LET L»32 
: LET s-113: GO SUB 8000 

IBIZ LET X-224: LET y"104: LET L 
=1«: LET s>113: OO SUB 8000 
1^20 REM draw tonb 

1021 PRINT AT 10, 13{ INK 7;' "| 
144 » INK 71 ■ ■ 



AT llpiSl INK 
1451 INK 71 ■ ' 



INK 0ICHRS 
1022 PRINT 
INK 0{CHR« 
1024 REM 

REM plot main gallery 

FOR i-1 TO 72 

READ r^c 

PRINT AT r,cj INK 7j' 

NEXT i 



I 



i 



1026 
1028 
1030 

lEn2 
1034 



AT r,c| INK 



a* 




1035 READ r : REM duaay 

1036 REM plot escape gallery 
1038 FOR i=l TD 31 
1040 READ TpC 

1042 PRINT AT r,cl INK 7t " ■ 
1044 NEXT i 
1046 REM cul de 9ac& 
1048 FOR i=l TO IB 
1030 READ r,c; PRINT 

7t ■ ■ 
10S2 NEXT i 

1054 PRINT AT ll,13fCHR« 146 
1056 PRINT AT 15,3l!CHR« 146 
2000 LET a*"ll: LET h = 15: REM man 
s CO or di nates 

2002 PRINT AT 2 1,0 J INK 0|"Oalle 
rifrs now blocked ==" 

2003 PRINT AT 21,29 5 INK 0fydB" 

2004 LET m=0 

2009 RESTORE 7001 

2010 READ rpC 

2015 RESTORE 7001 

2016 BEEP 3,6 

2017 LET v-v-l: IF vC-0 THEN LE 
T v« 63000 

201O IF v/u-INT (v/u)>0 THEN GO 
TO 2045 

2020 PRINT AT r,c\ INK 6f "■« 

2021 LET «='W4 2 

2022 PRINT AT 21,251 INK 0]in 

2030 READ r,C 

2031 IF r=99 THEN GO TO 4000 
2040 PRINT AT r,c; INK 0SCHR* 14 



GO TO 2030 



REM save 



2045 LET k«*INKEy» 
2050 IF k«<>*" THEN 
2060 PAUSE f 
2070 GO TO 2020 

00 LET d=a: LET e=b: 
& i t 1 on 

03 IF U%-'&* 
k*-'5' 
l<«='6" 
k»*"7* 
k«="Q* 
k«< "5" 
k*?"8" 
test for valid move 



04 
05 
06 

07 

08 

09 

200 

202 



IF 
IF 
IF 
IF 
IF 
IF 
REM 



THEN 


GO TO 


9999 


THEN 


LET b = 


-b-1 


THEN 


LET a- 


=a + l 


THEN 


LET a- 


-a-l 


THEN 


LET b = 


=b+l 


THEN 


GO TO 


2020 


THEN 


GO TO 


2020 



IF ATTR (a,b)<>63 THEN GO 
TO 2230 

2204 PRINT AT d,e| INK 7i " • 
2206 PRINT AT a,b| INK 0tCHR« 14 



208 IF a- I THEN GO TO 3000: RE 

you' ve ¥tun 
210 CO TO 2017 
230 LET a-d: LET b=© 
242 go TO 2017 
3000 PRINT AT 0,0r "You've won": 
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BEEP 3,6: GO TO 9999 

4000 PRINT AT ipl-»J PAPER 6t INK 

0iCHRS 146 
4002 PRINT AT 0,0; 'You've lost*: 

BEEP 3,-2: GO TO 9999 

7000 DATA 0.0,24,60. I2i&, 126, 126, 
126| 126,60,60,60, 24 , 24 , 24 , 0, 0, 24 
,126,24,24,36,102,0: REM data ta 

r usr rhars Main traj tabl« 4 

olows 

7001 DATA 15,31, 15,30, 15,29, 15»2 
8,15,27, 15,26, 15,25, 16,25, 17,25, 
18,25, 16,24, 15,23. 18,^2, 18,21,18 
, 20, 17,20, 16,20, 16p 19, 16, IS, 16, 1 
7, 16, 16, 16, 15, 17, 15,18, 15, 19, 13, 
19,14,l9,t3,19,12,19,ll,19, 10, IS 
,10, 17, 10, 17, 11, 17, 12,17, 13,16, 1 
3, 15, 13, 14, 13, 13, 13, 13, 14, 13, 15, 

13. 16. 13. 17. 13. 18.13. 19.12. 19.11 
,19, 10,19,9, 19,8, 19,8,18,8, 17,8, 

16.8. 15.8. 14. 8. 13. 8. 12. 7. 12. 6. 12 
, 6, 1 3, 6, 14, 6 » 13, 6, 16, 5, 16,5,17,4 
,17,3, 17,3|16,3,15,3,14|2,l4,If 1 
4,99 

7002 REM escape table 

7003 DATA 17,9, 17,8, 17t?i 17,6,17 
,5, 17,4, 16,4,13,4,15,5,13,6,14,6 
,13,6,12,6,12,7,12,8,12,9,12,10, 
12,11, 11^11, 11, 12,11,13,11, 14,11 
,20,11,21,11,22,11,23, 11,24,11,2 
3, 12,25,13,25,14,25 

7004 REM cul de sac table 

7005 DATA 19,25,19,6,19,6,11,8,1 
0,6, 10,9,9,9,9, 10,8,10, 10, 22 ,.9, 2 
2, 9, 2i, 8, 21, 7, 21, 7, 20 » 6, 20, 6, 19, 
5,19 



7006 


REM 


7049 


GO TO 9999 


7050 


STOP 


8000 


PLOT x,y: DRAW 0+L,0 


8010 


LET 3<sx+l: LET y-y + l: LET L 


=L-Z 




8030 


IF y-s THEN RETURN 


8050 


GO TO 8000 


9999 


PAUSE 0: PAPER 7; CLS ; POK 


E 23561,35: POKE 23562,5: STOP 




This design looks like ihi pian- 
vi^w of @ hedge ma^e thai you 
often find in th© grounds of 
Stately Homes. The trouble is 
ih^i by mear>$ fair and foul the 



hedges have been mati% invisi- 
ble , and you can only se* the an- 
tra n ce and ce n t ra I pa i io . T here is 
tfsasure at the centre of the 
ma^e and a guardian who 
p3 1 rote i he pat h wa y s ^ Na i u ra lly , 
n is y«3w task to stee/ a small 
person towards the treasure 
w ithout ca us rng him to be c r unti- 
ed by the wandering guardian. 
Watch that guardian carefiiUy: 
you might be abte to memorise 
the twists and turns in the 
pathways that lead to the 
treasure. 

The player'^s movements are 



plotted in a manner similar to 
that used in PHAROAH'S TOMB 
but the maze is constructed in a 
different ma n ner . Li nes 515. 
518 & 520 PLOT down col- 
umns and lines 540 & 550 
PLOT across rows; a DATA 
statement h stilt used but not 
every single row /column co 
ordinate is specified. Can you 
work out how the PLOTS are 
made? 

The guardian foliows a set 
pattern of travel byt does not 
follow FOw /column co- 
Orditiates. Instead he proceeds 
in a straight path and turns right 



whenever he meets a wall. By a 
careful design of the maz^ he is 
made to follow about 90% of 
the pathways and never gets 
trapped in a cul de-sac. 

The games ends when your 
man reaches the treasure or 
when he is trampled by theguar- 
dbn. A record of his moves 
around the maze tells you how 
efficiently you are guiding him. 

The ma?e print -out is achiev- 
ed by pressing C (for cheat} 
which makes the maze walls 
visible^ Slow coaches like 
myself can only play the game in 
this mode anyway I 



5 REM THE INVISIBLE MAZE 
10 LET A=6: LET 2=0: LET P^l: 
LET M-0 

12 POKE 23561 1 255: POKE 23562, 
255 

50 BORDER a: PAPER 7: INK "*: C 
LS 

102 DATA 0,0,31,2p 10p 19,2t2lt24 
,3,5,6,3|Z4.25,4,16,17,5,3p4p5,9 
p 14|5, I7p 18,5,24,25,7p3,4,7,9,ll 
p7,17, lB,7,20p22,"',Z4p25t8* IQ* 19 
,9,4p^,l2, 16,22» 12,24,25p 14p 10, 1 
1, 14 p 16,20, 14,28,30, 16p9,14,16,l 
6,20, l-,2p 4, 17,9,14,17,1--, 19, 19, 
2p31p 13, 13, 14 pi 1, 19p20p 14,24,25, 
O,0,99 

104 DATA 0,0,19,2,2,5,7,2,11,13 
, 2, 16, 5, 6, 16, Z,-, 5, 16, 7p 17,12,9, 
13 , 1 3 , 10 , 1 4 , 9 , 1 1 , 1 1 , 7, 1 8 , 8, 8 » 1 9 , 
9,9,21, 11,7, 22p 11,1 p27,5p7,27p 10 
,16, 2"^ , 18 , i , 29 , 2 p 4 , 29 p a p i 3 p 29 , 1 7 
,1,31, lB,12p4, 13, 16,23,17, 15,2^, 
16, 16 p 25, 17,8,24,9,0,0,99 

106 DATA 2,4,4,4,4,11,4,14,4^19 
,^,21 ,5,20,5,22,7, 13,0,9,8,12,9, 
I9,9p25, 10, 3p 10, 9p 11,5, 12, 12, 12, 
27, 14 p 22, 15,4, 16, 22,2, Sp 13.3, 14, 
14, 11 ,25,0,99 

107 DATA 0,24,126,24,24,36,102, 
0,255,231 , 195, 195 p 195,231, 195,25 
3 

200 PRINT t INK 0;AT 20,3l-W&lc: 
one to the inwi^ibie ■laze'fAT 21 
p 31 "P 1 ea^e wai t . ' 

201 LET 1^4: LET W*32: GO SUB 5 
15 

202 PRINT AT 20^21 INK 4f-B";rtT 
21,0|*B^-;AT 2D,0;"B-iAT 20,11 
INK 0?CHR« 14-1 

20^ FOR C^144 TO 
210 FOR N-0 TO 71 

USR CNR« (C) +n,r: 

401 PRINT PAPER 7| INK 2|AT 9, 
14i-B^|AT 9,16i"B*;AT 10pl3}*B-i 
AT 10,16|"^-;AT Ilpl4i-B-|AT 11 



145 
READ R: poke 

NEXT n: next C 
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AT 10, 13i INK 0;CHR« 
{AT 10, 141 INK 2;CHR« 



, 16( -«- 

402 PRINT 
144: PRINT 

145: LET Rl=10; LET Gl-15 

406 PRINT I INK 0;AT Zl,3i"Pre>s 
s any ke^ to continue.": PAUSE 

408 PRINT AT 20, 3t INK 0t 'The g 
uardidA of the treasure ' | AT 21 , 
3; ' is aboat to tahe exercise.': 
PAUSE 100 

410 LET 1=4: LET W»32: LET P=l: 

GO SUB 7050 

412 PRINT f INK 0»AT 20,3i*You 
may noM attept to rescue*; AT 21, 
3;*the tr^A^iir^. Moves tnade " 
: BEEP 6,3 

413 LET R2=20: LET C2=l: LET P- 
l: LET A"6 

414 REM »»»lt«^SJF»N-ft««#t»)t»«-«^«)t««^ 

420 GO SUB 900 

421 IF Z*2 THEN GO TO 4B0 

422 LET SC-=C2t LET SR=R2 

423 LET l<«=INKEY«: IF U«=*C" OR 
kS-'c" THEN LET I«4: LET W=i43 



T PRINT 


; INK 


4IAT 18,14|-a-;AT 


19.71 


■■■lAT 5, 


Sj-«*: 


GO SUB 513 


424 


IF 


k*="0" 


THEN 


GO TO 9999 


425 


IF 


k**-5" 


THEN 


LET C2=C2-1 


426 


IF 


k*=-6" 


THEN 


LET R2=R2*1 


427 


IF 


Ui^--- 


THEN 


LET R2=R2-l 


42B 


IF 


k»='8' 


THEN 


LET C2-C2+1 


429 


IF 


U*<"5' 


OR k« 


>-B* OR U»=- 



* THEN GO TO 420 

430 LET M=M*l: PRINT AT 2l,29t 
INK (3;m 

1:31 IF R2=10 AND C2=15 THEN PR 
INT AT 10,15iCHR« 144JAT ll,15i' 
't GO TO 460: REM UON 
432 IF R2«=7 AND (C2 = 14 OR C2-15 
OR C2«16) THEN PRINT AT S, 15; 
INK 2f '■* 

(R2,C2>=63 THEN PR 
INK 0;CHRC 144: PR 
■ : GO TO 420 
(SCREEN* (R2,C2>>=0 
490: REM LOST 



433 IF ATTR 
INT AT R2,C2i 

IHT AT SR,SCi 

434 IF COSE 
THEN GO TO 



436 LET C2-SC: LET R2-SR: PRINT 
AT R2.C2; INK 0|CHR» 144: GO TO 
420 

459 REM UON 

460 PRINT I INK 0iAT 20, 3; "YOU 
HAVE GAINED THE TREASURE'; AT 21, 
3; "Will you try again'^ V/N • 



461 PRINT i INK 01 FLASH 
2 , C 2 i CHR* 144: PAUSE 200 : 
999S 

479 REM LOST 

480 PRINT i INK 01 AT 
HAVE BEEN EATEN * 



i;at R 
GO TO 



20* 3 i "YOU 

■;at 21, 



3»'Will yoti try again? Y/N " 
i FLASH HAT Rl,Cl;CHR« 144; AT R 
2,C2iCHR« 144: PAUSE 200: PRINT 
I FLASH 0t INK 01 AT R2,C2;" " i AT 
Rl,Cl;CHR* 144: GO TO 999B 

514 REM MAZE ^RAWER 

515 RESTORE 100 

518 READ R,S,F: IF F=99 THEN G 

TO 540 
520 FOR C=S TO F: PRINT AT R,C} 
INK ItCHR* y: NEXT C: GO TO 518 
540 READ S,C,F: IF F=99 THEN G 

O TO S60 
550 FOR R-S TO F: PRINT AT R«Ci 
INK I;CHR« U: NEXT R: GO TO 540 
5^0 READ R,C: IF C-99 THEN RET 

URN 
565 PRINT AT R,Ci INK I J CHR« U; 
GO TO 560 
600 REM 

899 GO TO 8000 

900 REM MOVE ROBOT 

907 LET SR=Ri: LET SC^Cl 

910 IF A»0 THEN LET Rl-Rl-1 

911 IF A-3 THEN LET Cl-Cl+1 

912 IF A-6 THEN LET R1-R1*1 

913 IF A=9 THEN LET Cl=Cl-l 
915 IF ATTR (R1,C1)=63 THEN PR 

INT AT SR«SCi" -JAT Rl,Clt INK 
;CHR« 144: PAUSE P: RETURN 

917 IF CODE (SCREEN* (Ri,Cl>)-0 

THEN LET 2-^21 PRINT AT SR,SCt" 

■ : RETURN 

91 B LET C1=SC: LET R1=SR 

920 IF A=9 THEN LET A=0: GO TO 

907 

922 LET A=At3: GO TO 907 
2400 LET 1=0: LET W=32: GO SUB 5 
15 

-*132 IF R2-10 AND C2-15 THEN PR 
INT AT 10»15| INK QiCHf^V 144: GO 

TO 460: REM WON 
8999 GO TO 9999 

9050 FOR N*-l TO 18: GO SUB 900 
^a^2 NEXT N: print at 18,71 INK 
I ; CHRS U 
9054 FOR N-1 TO 95; GO SUB 900 

9056 NEXT N: PRINT AT 5,8! INK I 
;CHR« VtAT 18,14;CHR« U 

9057 FOR N"l TO 97: GO SUB 900 

9058 NEXT N 

9062 PRINT AT 10,15| INK 0|CHR« 

144 

9064 RETURN 

9998 PAUSE 0: IF INKEY«=-Y- OR I 
NKEY«="y'' THEN RESTORE 100: GO 
TO 1 

9999 POKE 23561,35: POKE 23562,5 
: ■BORDER 7; PAPER 7: INK 0: CLS 



IX. COMPUTING DECEMBER JANUARY 19a5 



103 



f 



SPECTRUM GAMES 




Maze three 
Yacht Race 



in this final variation of the ma^e 
theme tfi« ''waJIs" are 
reprasentad by wave-paiiern^ 
and buoys and lo change them 
causes your yacht to stnk! Tha 
object of the game is to sail your 
yacht around (he watery screen 
und b^nh i[ in ihe harbour before 
the compuiaf's yachi managa^ 
to do likewisei. There ^re a few 
small problems - the 
computer's yachi never hits a 
wave or a buoy Iwe^J Ix wouldn't 
would it7h and there are two 
■other yachts in the vicinity 
which ere liable to get in your 
way. It is a simple race against 
lime and there is no need for 
scorirfg. 



Piayer moven^ent is by the 
usual cursor control keys 
7.6.B.5 repfasenting North, 
South. East and West and in ad- 
dition keys 1 .2 r3 & 4 are 
available for NE. NW. SE. SW. 

The mife of waves is 
generated randomly in this pro- 
gram I line 1 2 ) so the sea ts a lit- 
Tte different for every game you 
pley and it is within the bounds 
of possib i I it y t ha t your y ac ht w i 1 1 
be completely surrounded by 
waves. \f that is the case you 
must conceed that game I The 
computer's yacht follows a set 
path in the same manner as the 
stonemason from PHAHOAHS 
TOMB, and the reason why the 
yacht always avoids obstacles 
is that any random waves in the 
pathway are quickJy removed at 
the Stan of the game. Now 
that's what I call cheating! 

A few changes can easily be 
made to this type of game. For 
eKampJe, a wake can be plotted 
behind the computer's yacht 
(just as sand was pioccad behind 
the stonemasonii and the course 
(DATA line 99 f altered so that 
the yecht and its wake tries to 
heaci-off the player's yacht. 
Alternately the computer's 
yacht could be replaced by a se- 
cond player's yacht, , . and so on, 
Meze games are fun and can be 
a good way of practicir^ your 
BASIC. 



1 REM YACHT RACE 14fl*WAVES 
145- YACHT i46=BOUY 

2 LET P«l: POKE 23561,255: PO 
^!E 23562^255 

3 BORDER 4: PAPER l; INK 0: C 
LS 

5 FDR C«144 TO 146 

6 FOR N=0 TO ^t READ R: POKE 
USR CHR* tC)4^NfR: NEXT N: NEXT C 

e FOR Ni^l TO 70 

9 PRINT AT 1+INT (RND#20>,1*I 
NT IRND«30) I INK 7iCHR» 144|CHR» 
14^: NEXT N 

10 LET R2*!?: LET C2'»29i LET R 
3-2: LET C3-2; LET R4-19: LET C4 
"^2 

11 FOR N^l TO 10 

12 PRINT AT 14 INT tRNDi203,l4l 
HT fRND»30M INK ^;CHR« 146: NEX 
T N 

LET V^200O 

IF C<99 THEN PRl 

GO TO 14 

IF CI 99 THEH PRI 

7tCHR* 144: GO TO 



13 LET U-10; 

14 READ R,C: 
NT AT R,C( - •; 

16 READ R,C: 
NT AT R^C; INK 
16 

38 PRINT AT 2,29f INK 6iCHR* 1 
45: PRINT AT R2pC2t INK 5|CNR« 1 
45 i INK 7 1 AT R3^C3;CHR* 145 1 AT R 



4,C4iCHR» i45 

40 FOR Ci-0 TO 31 

41 PRINT INK 41AT 0,C;"B^iAT 
21,C| *■•: NBXT C 

42 FOR R-i TO 20 

43 PRINT INK 4;AT Rf0|-B*fAT 
R|31f •■•; NEXT R 

44 PRINT S INK 2|AT 8,0S*^^^* 
tAT 9,0|*B"rAT l0,0t*B I' I AT 11 
,0I*^^^'!AT 12,0f*BMAT 13,01 »■ 

I" I AT 14,01 •^^^' I INK BSAT 9» 
2i • ';AT 12,2;" "; INK 6 1 AT 
9^1JCHR* 146; AT 12, 1 i CHRC 146 

46 PRINT i PAPER 4|AT 0,10i"YA 
CHT RACE' i AT 21,9|-GET SET --■ 
•|: BEEP 3p8: PRINT i PAPER 4 J F 
LASH l;-GO- 

95 DATA 0,28/34^193,0,0(0,0,16 
,24,28, 30,31 p 16,255, 126,56, 16, 16 
,16,56, 124 f 125, 146 

99 DATA 3j 2B,4 ,27,5,26,5,25,6, 
24,7,23^7,22,8,21,7,20,6,19,7,18 
,6,17,6, 16,7,15,8, 14 , 7, 13^8, 12, 9 
,11,9, 10, 10,9, 10,8,11,7,10,6, 10, 
5,9,4,9,3,9,2,99,99 

100 DATA 9,21,9,20,8,18,8,17,8, 
13,9,13,9,9,9,0,9,7,99,99 

1 10 RESTORE 99 

111 LET R=2: LET C=29 

120 LET V-V-l; IF V<«0 THEN LE 
T V-2000 

121 IF V/U-INT <V/U>>0 THEN GO 
TO 127 

122 PRINT AT R,CT INK 7l--': RE 
AD R,C: IF R=99 THEN GO TO 260: 

REN COMP yiNS 

123 IF ATTR (RpCJ'^lS THEN LET 
Y^R: LET X^C: GO TO 230 

124 PRINT AT R,Ci INK 6lCHR« 14 
5 

LET X-CZl GO SUB 
RANDOM YACHT 1 
LET C3=X 

LET X=C4; GO SUB 
RANDOM YACHT 2 
LET C4^X 



127 LET Y=R3: 
5000: REM MOVE 

128 LET R3'Y: 
135 LET Y-R4: 

5000: REM MOVE 
140 LET R4=Y: 



150 LET 



|nkey«: 




104 
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N PAUSE p: go 

160 IF k«-*0* 
170 IF ^*<*l" 



TO 9999 
' OR k»-' 



LET 
GO 



TH 



TO 1Z0 
THEN GO 
OR l<«>'8' 
" THEN GO TO 120 
180 LET N~VAL K»: LET X=C2: 
Y»R2: LET SR>R2: LET SC«C2: 
SUB 6000 

190 IF X=l AND (Y«9 OR V«12) 
EN GO TO 275: REM WON 
200 IF ATTR (y,XJ=S THEN PRINT 
AT Y*XJ INK 5;CHR« 145; PRINT A 
T SR.SCi INK 0;- -; LET R2-Y: LE 
T C2-X: GO TO 120 
210 PRINT AT SR.SCj* ' 
230 PRINT AT y,Xi FLASH 1? INK 
7i '»* : BEEP 3»5 

260 PRINT I PAPER 4 1 AT 2JL,ll"YO 
U'VE LOST. "I AT 9,2t PAPER LJ IN 
K 6tCHR« 145 

270 PRINT I PAPER 4|AT 21,14! "A 
nother try? Y/W : GO TO 9998 
275 PRINT I PAPER 4 | AT 21,lf'YO 
WON. ■: GO TO 270 
REM 
REM 
REM 
REM 
REM HOVE RANDOM YACHT 



U*VE 
426 
427 
428 
600 

4999 



LET sr=-y: let sc»x: let n=i 

(RND^^ai: GO SUB 6000 

(Y,X)=8 THEN PRINT 
7;CHR* 145: PRINT A 
01" • : RETURN 

(Y»X)*13 THEN GO T 



5000 

+ INT 

5002 IF ATTR 
AT YpXl INK 

T SR,SCt INK 

5003 IF ATTR 



O 230 

5004 LET X-SC: LET Y-SR! RETURN 

6000 REM ADJUST COORDINATES 

6001 IF N*4 THEN LET Y-'Y-l 
X-X*l 

THEN 



LET 



6003 IF 
X-X + 1 

6004 IF 
X=X-1 

6003 IF 

X»X-1 
6006 IF 
6007 
6008 
6009 
6010 
9998 



N«2 



LET Y»Y+l: LET 



N-1 THEN LET Y-Y*l: LET 



N*3 THEN LET Y*Y-i: LET 



IF 
IF 
IF 



N«5 THEN LET X-X-1 
N-6 THEN LET Y=Y* 1 
N-8 THEN LET X=X+| 
N=7 THEN LET Y-Y-l 
RETURN 

PAUSE l: PAUSE 0: IF INKEY* 
~'y' OR INKEY*="Y» THEN RESTORE 

95: GO TO 1 
9999 POKE 23561,35: POKE 23362(3 
: PAUSE 0: BORDER 7t PAPER 7t IN 
K 0: CLS 






If s easy to complain 

about aovertisements. 

But whidi ones? 



Ev^ry w£€k millions of advertisements appear in print, on posters or 
in the cinema. 

Most of them comply with the rules contained in the British Code of 
Advertising Practice. 

But some of them break the rules and warrant your complaints. 

If youre not sure about which ones they are, howcn'er. dn^p us a line 
and we'll send you an abridged copy of the Advernsing Code. 

Then, if an advertisement bothers you, you'll be justified in 
bothering us. 



/ 



The Advertising Standards Authority* 1 
If an advertisement is wrong, were here to put it right* 

ASA Ltd. D^pr 2 Bro^jk Hows*?, Trtmagicm Phcc. London \\fC IE 7HS' 



This &p^c:« is don^U'd in the intetesis ot htgh stand. 



.ir.: - 



.L'Jv»;niMnfi. 



ZX COMPUTING D£CEMB£n /JANUARY 1996 



IdB 




TASWOItDlWO 



The Word Processor ♦ 
If you have be^n looking for a rt^/d 
processor, th&n look no furth&r ' 

CRASH June 1984 
""The number of on-^cr^en prompt!^, 
together with the excellent m^nusf, 
m^ke it idesf - even for an sbiolute 
beginner. * 

PERSONAL COMPUTER WORLD 
SepT^mb&r 19&3 
^Without doubt the be^t utifity t h^ve 
feviev\/ed for the Spectrum T 

HOME COMPUTING WEEKLY 
April 19S4 

Vuur Spectrum b^omes a professional 
itandard word processor with 
TASWORD TWO. Sixty- four characters 
per line on the screen is just one of the 
many features of this versatile 
program. The cassette also contains 
TASWORD TWO TUTOR. This teaches 
^ou word processing using TASWORD 
TWO. Whether you have serious 
applicatiipn^ or simpty want to learn 
about word processing, TASWORD 
TWO af^d TASWORD TWO TUTOR 
make it easy and enjoyable. TASWORD 
TWO is readily adapted fof the 
mkfod rives to give super-fast saving 
and loading of both program and text. 



PRICE 



£13.90 



TASCOPY 



The Screen Copier 
Screen copy software for ZX Interface 1 . 
Print high resolution screen copies (in a 
choice of two sizes), and also (arge 
''shaded'' copies wrth different dot 
densities for the varrous screen coiours. 
Tascopy supports all eight pin dot 
nnatr ix printers with Epson type control 




codes eg Epson RX-80 and FX 80. 
Shinwa CP-aO. Mannesmann Tally MT- 
80, Star DMP 510/51 5. Brother HR5 



PftfCE 




£9.90 




TASMERGi 



The Mail Merger 
Transfer data from MASTERFILE to 
TASWORD TWO! Leners and forms 
typed on TASWORD can be pnnted 
with addresses and data taken from 
MASTERFtLE. The mai! merge facility 
allows, for example, mu [tuple copies of 
a letter to be pnnted, each containing a 
different name and address taken from 
your MASTERFILE data. To use 
TASMERGEyou must have one or more 
micfodrivesas well as TASWORD and 
MASTERFILE by Campbell Systems, 
(version 9 or later). 



PAICE 



£10.M 



TASPRtNT 



The style Writer 
A must for dot matrix printer owners* 
Print your program output and listings 
in a choice of five impressive print 
styles TASPftiNT utilises the graphics 
capabilities of dot- matrix printers to 
form, with a double pass of the 
printhead. output in a range of five 
fonts varying from the futuristic DATA- 
RUN to the hand-writing style of 
PALACE SCRIPT, TASPRINT drives all 
dot-matrix printers with bit image 
g ra ph ics ca pab i f iti es a nd can be u sed to 



print TASWORD TWO text files, 
TASPftiNT gives your output originality 
and style! 



PRfCE 



£9.90 



TASWIEX 



The Screen Stretcher 

With this machine code uti Nty you can 
write your own Basic programs that 
will, with normal Pft I NT statements, 
print onto the screen in the compact 
lettering used by TASWORD TWO With 
TASWtDE you can double the 
information shown on the KreenI 



PRICE 



£5.50 



TASMAN PRIffTER INTERFACE 



Plug into your Spectrum and drive any 
printer fitted with the Centronics 
standard parallel interface, Supplied 
compfete With nbbon cable and driving 
software The user changeable 
interface software makes it easy to 
se n d CO n tf ol codes to you r pri me r usi n§ 
the method so successfully pioneered 
with TASWORD TWO. The cassette afso 
contairts fast machine code high 
resolution fuK width SCREEN COPY 
SOFTWARE for Epson, Mannesmann 
Tally, Seikosha, Shinwa, Star, and Tandy 
Cotouf Graphic (in colourO printers. 
Compatible with microd rives and ZX 
Interface 1. 



PRICE 



£39.90 



TASMAN SOFTWARE 

AH pficenndude VAT and poiT and packaging;. 
T«lephofi& Access Orders: L«4dsC0S32} 438101 
Ava^ibbfram larger bran(he$crlflcx34s 




c 



D SOFTWARE I 



Springfield House, Hyde Terrace, Leeds LS2 BIN. Tel: (0532) 438301 



\i yoii do not want t^ oji thli magazine jtnt 
write your order and post to: 

TASMAf4 SOFTWARE, dept. S\J, Springfield 
Hous^, Hyde Tcrr^e. Leedlf LS2 3W 

J encios* a cheque-'PO. ma^ p^iyabl^ Kq 
Tasman Software Ltd. Oft cfia^rge my ACCESS 

number 



COMFUTfR 



ITEM 



PfilCE 



NAME 



ADDmSS. 




i 

, t 

i 

Ouiidc Eurt^pi^ add F 1 fdr «ach n#m 

asrm*!] £ ^^^^^ TOTAL f 

S*n(|m*th# FREE Taxman brochure i — i 

I w/ould like to know mere about your 
pFcgrarTH f c>r 

^J< Spectrum Q MSX Q Armtfid CPC 464 Q 



SOFTWARE REVIEWS 



Readers 
Reviews 

Taking pen in hand, you 
tell us what the public 
really think about the 
goods on sale. 



Pheenix 
Mejgadodo 
Software 
MarkSargusVngh 

Phten h for the 1 6 or 4 8 K Spec ^ 
trum, i& a r aproducfion of the ar- 
cade favourite Phoeni)^. 

Pheenix is e space invader 
typft of game in which you must 
destroy the aliens to enfer the 
neict phase of the game. You 
control yours spaceship which is 
equipped with left, right, fire and 
barrier corrtrots. 

The ha rr ie r protects your s h ip 
from oncoming blasts of alien 
fke. Like the arcade game, you*^ 
barrier only protects yours ship 
for 3 seconds, you must then 
wait a further 3 seconds before 
using your barrier again. 

I found the barrier most 
useful in the f?rst and fast phases 
of the game , 

In ea c h pha se you w if] ha v e f o 
dflstfoy: 

PHASE 1 Purple birds worth 

25 points 

PHASE 2 Green birds worth 

2S points 

PHASE 3 Laroe blue birds 

worth 100 to 250 points 

PHASE 4 Large purple birds 

worth 100 to 2 SO pointa 

PHAS€ 5 Alien spaceship 

worth 4000 to 6000. 

¥ou are awarded 100 points on 
phases 4 and 3 If you desTroy a 
bird while it is stiH an egg. but 
you gain ISO to 250 points if 
you destroy it after it has hatch- 
ed. At 1 ,0 D points you gain a 
ife and If you clear all S phases, 
the ganv^ ratgms to the b^ginn- 

The graphics were very good 
and similar to the arcade version 
and were moving smoothly 
across the screen, Sound was 
also good but not enough sound 
was given when yoyr ship was 
destroyed. 

PheenJx is written in Machine 



Code and costs S5.50 from 
Meg#dOdo Software, it te un- 
doubtedly the best Phoenix 
game avaHa&te for the ZX Spec- 
trum^ 

Cfiuckfe Efig 

A & p Software Ltd. 

Nef I Wheatlev 

Since Chuckie Egg's release, et 
the lime that Manic Miner was 
topping the software charts it 
has b#8n a firm contender for my 
favourite game. It has a very col- 
ourful and informadve cassette 
insert, (with rn struct ions and a 
brief description of game play. I 

Once toaded via LOAD"*, 
ideal for a newcomer (o the fn- 
tricacies of the Spectrum key- 
wordb and all those shifts, you 
are presented wiith a high score 
table and instructions on which 
keys to press moving along the 
bottom of screen, a la Manic 
Miner. This telb you to press 
"R" for redefining the control 
keys, "V* for instructions and 
"S'' to Stan. 

If 'Ff ' is pressed, then you 
are presented with three op- 
tions; define your own keys: use 
cursor keys; or use another set 
of five keys. This helpful option 
allo^^s use of alJ joysticks, other 
software houses please note. . 

tf"f" is pressed then the in- 
structions are primed onto the 
screen eKpl^ining that you, play* 
rng the part of little 'o' farmer 
boy', must collect a dozen eggjs 
on each scrmn and doing so will 
take you onfo the nejct screen. 
Thts may sound easy but there a 
number of killer chickens on the 
screen Chat will kill you if they 
touch you, Abo there is e bonus 
I hat ticks away until it reaches 
jsero, meaning death for you, 

pressing "S" takes you into 
the game, there are five keys us^ 
ed for lefijight.gp^down and 
jurrtp. Two keys are pre-set 
SHIFT A for abort, which takes 
you back to the high scof e table 
and SH I FT H for halt which tem^ 




po rarity suspends actions^. 

The only quibble I have is that 
having selected a m u It f- player 
optbn^ up to four people can 
play -act ion switching from one 
player to another on losing a lifa, 
the high score tabie is only up- 
dated at the very end of the 
game — all lives having been 
lost, meaning that players have 
to remember which player 
number they were. 

The graphics are superb and 
the animation of your figure is 
very canoonish. This if it had 
been bought out before Manic 
Miner could easily have been 
number 1 , so it's trumps to A & 
F for a superb piece of software, 

CEOCRAPHY 1 
ICL 

Jim Lock 

Early entrants to the Spectrum 
educational software scene 
were JCL with a series of pro^ 
grams entitled Fun to Learn, 
With the notable exception of 
Geography 1 , the series was 
very disappoiniing. I was struck 
then by Geography 1 and it stilE 
stands out as or^ of the very 
few worthwhile educational 
packages for the smaller Spec- 
If urn. 

The cassette is attractively 
presented with a coiourf ul inlay 
card g^ing clear loading instruc- 
tions but very little information 
as to the program contents It 
does, however, contain a useful 
warning to start the program 
with GO TO 1 andpointsoutihe 
unfortunate effect of using 
RUN. 

Two separafe programs are 
recorded on one side of the 
cassette, Towns in England and 
Wales and Countries and 
Capita is of Europe, Loading a 
program produces a screen of 
weii Laid out instructions on how 
to pJay and the types of question 
used. Up to 4 players can take 
pal in what is best described as 
an educational race. Each player 



is asked, in turn^ to enter their 
name and then choose a colour. 
With the preiiminaries sorted 
out, the program begirks, 

in the first program, a map of 
England and Wales is printed on 
the screen in yellow and blue, 
using low resoiutron graphics. 
The screen also shows a vertical 
row of dots for each player, in 
that player's chosen colour. 
These rows a re the score lines — 
correct answers being rewarded 
by the substitution of two col- 
oured blocks for dots in the 
player's row. The player whose 
line reaches the top of the 
screen first is the winnrer. 

The name of the first ptay er is 
shown, followed by the first 
question. There are two types of 
question in the program - with 
ona^ a cross is printed on the 
map and a numbered list of 
towns shown. You choose the 
town on the list which you think 
is sptuated at the siie of the cross 
and press the corresponding 
number key. The second type erf 
question shows the name of one 
town only and prints several 
numbered crosses on the map. 
You decide which cross is 
closest to the location of the 
given town and press the 
numt>er key as before- 

Rayers are asked questions 
in turn, until one succeeds in 
reaching the top with his score 
line. A flashing "Victory" 
message is then displayed, 
followed by a ''new game or 
quit" option. 

The programs have been well 
devised and are genuinely 
chattengfng. The questions can 
vary considerably in difficulty 
(who was it who once said, "A 
difficult qtiestJon is the one to 
which you don't know the 
answer"?!. Occasionally, the 
program's random selection of 
names to filE the menu car^ result i 
in a really awkward question. 1 1 
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was once faced with having to 
decide whether a cross on the 
WesT Coasi of England was over 
Blackpool or Sou t^poft. . . and 
I was wrongs The cassette could 
easily be retitled "So you think 
VOu know about Geography?" 
as it ctosely resembles that type 
of qui^ with deceptively simple 
looking questions requiring ab- 
solutely ace urate answ^rs^ Your 
ego may show a few bruises 
after each game, but you will be 
pleasantly surrsad at the 
amount of knowledge gained. 

The inclusion of a com- 
p^tifive ' 'race' ' element is an ex- 
cetlent idea, adding greatly to 
the enjoy mem of the game. You 
might think that it woyld be dif- 
ficult for a whote family to com- 
pete fairly, due to differences in 
ability, and up lo a point you 
would be right — but no! for the 
obvious reason, Dur two 
daughters regularly beat my 
wife and I hollow ' Part, if not all, 
of the reason for this is their in 
vention and implementation of a 
grossly unfair handicapping 
system — the girls use an Atlas f 

The maps are fairly accurate, 
which b important with this 
type of program, but being com- 
posed of graphics blocks , have a 
somewhat crude appearance. 
This is far more noticeable on 
the map of Europe, the scale and 
chunky graphics giving some 
very odd-looking results - 
Qreat Brhain, for example. This 
is more of an idiosyncrasy of the 
program than a genuine cause 
for criticism, though. Consider- 
ing the limited amount of 
memory availabte on the 16K 
machine, the programmers have 
done as good a pb as is humanly 
(end Specirumiy) possible. 

Educationally, these pro- 
grams are excellent, being infor- 
mative without being boring, 
and succeed in imparting a great 
deal of geographical knowledge 
without the recipient being 
aware of any learning process 
going on at all. 

Software producers have 
tended to overlook the subject 
of geography, preferring instead 
to c on ce n t ra le on rela i i v el y easy 
to produce programs for 
teaching maths and languages. 
The neglect i^ regrettable and in 
one respect, astronishfng - can 
you think of a better use for a 
sophisticated computer than 
drawing beat if ul maps? 

Come on, ICU where is 
Geography 2 ??7 

The Birds and the 

Bees 

Bug-BYte Software 

Peter Craven 

Although insects often prove to 



be very annoying - the insect 
star of the new game quickly 
changed my mind (although he 
tends to be frustrating at times I, 
You play the part of Boris the 
Bee - orte of the busiest bees 
yet. Upon loading the game, the 
title screen (accompanied by the 
music of The Flight Of The Bum 
b)e Bee) appears. Pressing a key 
again launches you into the 
game - theobjectof whichisto 
do what a bee does best — col- 
lect nectar and then take it back 
to your hive. Of course it is not 
easy — there are various 
hazards such a viciously swoop 
ing blackbirds, wasps and 
Venus fly-traps to hinder any 
progress - not ejtactly my idea 
of Mpful neighbours. 




Naiuralliy you will need warn- 
ing to help you avoid these 
pesky crea lures - so a radar is 
present a I the bottom of the 
screen showing yours and the 
hazard's positions. There are 
relatively few controis to master 

— four direction keys and, for 
emergencies, pressing any key 
from B to Space releases any 
nectar Boris is carrying to enable 
him to make a quick getaway. 
(The program also caters for 
most popular makes of joystick 
interface Kempston etcJ 
Pressing the left or right key and 
holding it down makes Boris ac- 
celerate making it harder to 
swerve. Also the more nectar 
you are carrying the slower you 
(ly - easy prey for birds. 

The graphics bw eKceltent 
(done by Matthew Smith of 
Manic Miner fame) and are well 
though out — a bright yellow 
sun shining, clouds drifting past 
slowly, fiowers opening when 
Boris lands on them and there is 
even a small plane f^ing the 
Buy Byte logo. You the bee, are 
a cute little bit of graphics design 

— antennae waving with legs 
and wings mving convincingly. 



Motion is smooth white sound 
effects are negligible — but how 
muc h sound d o y ou need — cer- 
tainly no zaps and pows^ There 
is also a speech option r1 you 
have a Currah micro speech 
module attached to your Spec- 
trum. Although this game is not 
quite as good as Manic Miner 
(my favourite game! it is high)y 
recommended at S 5 ,9 5 . An ex^ 
cellent, original game — bound 
to Bee another sweet success 
for Buy Byte. 

Lords Of Midnight 
Beyond software 
Stephen Komer 

This game is, as the ad's say, 
more than an adventure. It 
comes in a colourful but rather 
flimsy package, and is supplied 
with a thin plastic overlay and a 
book which, besides containing 
the instructions^ outlines the 
events leading up to the beginn- 
ing of the game. This story, 
although on^y a few peges long, 
makes fascinating reading and 
sets the scene filceEy. 

The game begins on ihe day 
of the Winter ^tstice. Doom 
dark, Witchking of Midnight 
{played by the computer) is 
moving his vast hordes out of 
their strongholds in the North in 
a bid to subdue the armies of the 
Free. You take the part of Luxor 
the Moonprince, and three of his 
most loyal allies. You move only 
by day^ and the distance a 
character may move in one day 
depends on his strength, the ler 
rain, and whether he is on Foot or 
h orse bac k , Whe n all you t m oves 
have been made, pressing 
NIGHT signals the stan of ac- 
tivities for Doomdark's forces. 

To win the game^ you must 
achieve at least one of two ob- 
jectives: 

Seize the Citadel of 
Ushgarak, the Witchking's 
headquarters — this is a war 
strategy geme; or 

Oestmy the Ice -Crown in the 
Tower of Doom. Only Morkin is 
protected against its terrible 
powers, but other characters 
you may come across will also 
be able to undertake this hazar- 
dous quest. 

Doom dark must achieve two 
objectives to win: 

He must eliminate Morkin, 
Luxor's son; 

Ke must subdue the armies 
of the Free, either by killing Lu)c- 
or , or by tak i ng t he C it adel of Xa - 
jorkifh. 

Unlike other adventure 
games, only four commands are 
used to control your characters 



You must move through the land 
of the Free, looking for Lords 
who will support you, as you 
have no armies of your own. A 
rudimentary map gives you 
some idea of the locations of the 
main Citadels where help may 
be sought. There are. naturally, 
many lesser Citadels. Keeps and 
other locations where you may 
also find help, but these are not 
on the map. 

tt is the unique 'Landscaping^ 
feature of this game which sets 
it apart from any other. Standing 
at any location, you can look in 
eight directions and see a dif- 
ferent view in each direction. As 
you get nearer to a building or 
other object, its size increases 
until it almost fills the screen. 
The prog ram me r$ claim to have 
provided 3 2,00 different 
views, each one different. 

To sum up. this really is an 
epic game not to be missed by 
any adventurer, wargamer. or 
fantasy fan At a price of C 9 J5 . 
it represents excellent valua-for- 
money. 

The complete 
spectrum ROM 

DisassemblY 
Melbourne House 

CTC Gibson 

For those of you interested in 
acquainting yourseif vvith the 
joys of Spectrum machine 
code, then, before I go any fur 
ther, may \ highly recommend 
both of these books. 

The first of these two titles. 
Spectrum Machine Language, 
takes the would-be program- 
mer right from the fundamen 
tals of machine code, through 
to some of the refinements of 
the computer's native 
language. The reader is not 
dropped in at ihe deep end 
from the very start, but is led in 
gently with clear explanations 
but this is where one of my 
few criticisms comes in: at the 
beginning, in an at tempt to in- 
terest the reader, the author 
tries to joke, and in some 
places he succeeds in his aim 
of putting the reader at easen 
but after a while, some people 
might find Tang's humour 
slightly patronising; I suppose 
this does however, depend on 
whether you have a similar 
sense of humour or not. 

The book deals with most 
aspects of machine code, with 
the advantage Uo Spectrum 
owners anywayL of dealing 
specifically with one com- 
puter, and is therefore able to 
go into some detail when deal- 
ing with sound and the display ^ 
Indeed, at the end. there is an 
exciting, original arcade game' 
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- the publisher's immortal 
prose, not mine — futly ex- 
plained in siK stages in the 
preceeding pages, and 
aHhDugh noc very original, as H 
appears to be yet another ver 
sion of 'Ffogger', rt forms an 
import ant part of the book. 
be{:ause it shows how your 
n^y^tly -^K^uked knowledge cen 
be brought together to create a 
machine code progrann. 

As I said^ it deals with most 
aspects, but contains only a 
few paragraphs on sorne Z80 
insiructions, eg those dealing 
with interrupts and restarts 
(RSTL probably b«cau!^e ihe 
book is only meant as an in- 
troduction, but if this is the 
case, then why did the author 
simply leave these sections 
out? B.C.D. (binary coded 
decimal) arithmetic. I found, 
was not very clearly explained, 
the only area where this 
criticism is justified. 

After I had read through 
mc^t of the book, I sometimes 
found it ffustratitigiy difficult 
to look up a cerlain subject, 
mainly due to the very poor in- 
dex — a feature sadly very 
common in micfo books - and 
also the fact that each instruc- 
tion was usually quite sSowly 
introduced — a good idea 
when learning, but it means a 
lot of searching when referring 
back to check up on something 
not clearly understood. In dud 
id in the book ere eight useful 
appendices and two uninspired 
mortitor programs written in 
BASIC; perhaps a useful inclu^ 
sk>n would have been a sum- 
mary of the functions of eachin- 
Struction ^nd the effect on the 
flags, which wouki have been 
handy for reference. 

Spectrum Machine 
Langauge For The 
Absolute Beginner 
Melbourne House 

As the blurb' on the cover 
says, the 'Complete Spectrum 
ROM Disassembly^ is indeed a 
'must for all serious program- 
mers', but also a tempting treat 
foir the ^veragid home user. It is 
what the titte says; the whole 
itsting in assembly language of 
thg machine code control pro- 
gram in ROM which makes the 
Spectrum act as it does. The in^ 
itial reaction is that this seems to 
be an interesting book, but one 
which does not really serve any 
useful purpose^ a supposition 
which is totally wrong. All the 
routines are very fully and clear^ 
ly explained by the authors, end 
when their comments are read. 
tha reason a particular instruc- 
tion was used and what pan it 



plays in the routine shoufd be 
clear to anyone with some 
knowledge of assembler. 

While i^t is not meant to bo 
read from cover to cover like a 
novel, it does help the program- 
mer to incorporate some of the 
ROM's routines in their own 
masterpieces, and hopefully 
learn from the techniques 
employed. For example, rather 
than w aste memory by w rioting a 
XLS' routine, a quick delve into 
the book reveals that this routine 
resides at 0D6B (hex} and so 
can be CALLed. 

The restart routines, very 
often not deah with by other 
machine code books although 
sorne are very useful are of 
course explained in detail as, in 
particular, are the arithmetic 
routines, which are handted ex 
c optionally clearly and concisely 
with several example BASIC 
programs. 

The book is split into TO 
logical sections^ each handling 
one particular area of the ROM. 
eg the loudspeaker rout lines and 
the screen and printer handling 
routines, all of which are 
preceeded by a short introduc 
tion before the actual 
disassembly begins. A complete 
list ot the Titles of sM the routines 
is given at the back of the book. 

At C 9 .9 5 , it is expensive, but 
if you have the money, it is well 
worth buying. 

To sum up. bought together, 
these two books form a for^ 
midable combination, as once 
you have mastered most of 
machine code, with 'Spectrum 
fvlachine Language', the ROM 
disassembly should enhance 
your programming techniques 
end programs. However, 
bou Qh: aepa ra te ly , t h ey see m to 
be the best of their kind in their 
particular field. Very highly 
recommended- 

Dictator 
DKTronics 
Edward Davey 

Dictator is a simulation game 
w hich places you as the dictator 
of Ririmba, a small banana 
republic in Africa. Sharing all 
your border is Leftoto, an even 
smaUer country with slightly 
host j le in habit ants ^ Ace ord i ng 
to the instructions to the gamer 
which are in tiny print on two 
aides of the cassette insert, this 
country will never invade Ritim- 
ba, but this is not so. 

Your population is divided in 
to three factions - the army, 
landowners and peasants ^ Their 
interests nearly always oppose 
each other's, except in the mat- 
ter of deposing the secret police 
The secret police are another 
group which are supposed to 




protect you from assassination. 
The other groups include the 
guerillas, based in Lefioto, who 
are well and truly out to get you^ 
and the two Superpowers. 
Russia and America ^ from 
whom money can be borrowed. 

The obieci of the game is to 
stay alive and popular for as Eong 
as possible, (your rule is 
measured in months), while 
siphoning as much money as 
possible from the state treasury 
into you Swiss bank account. 
Your final score takes into ac- 
count your final popularity, 
length of rute and money in your 
Swiss bank account, tonly ft you 
are still alive at the end of the 
game). 

Every month, one of the 
three factions will make a re- 
quest to improve^ or otherwise, 
the country r Granting this re- 
quest will usually mean addition 
to or subtraction from the 
treasury (you start off with 
S 100 .000 1 and will alter your 
popularity w ith various factions , 
and their strengths. 

By paying SI 00.000. the 
secret police will give you a 
report of your popularity with all 
the groups, and their strength's^ 
They will also warn of an 
assassination attempt or revolu- 
tion. An assassination attempt 
can be mounted by army, 
peasants or landowners, and if 
one occurs, your safety 
depends on the strength of the 
secret police- 

A revolution occurs when 
your popularity is very low wtth 
one or more factions, if their 
strength is at a reasonabje level. 
In this case, you can either stay 
and fight the revolution, banding 
with a loyal faction, or make an 
escape attempt^ either on foot 
or in a helicopter [you have the 
opportunity of buying one dur- 
ing the game) If you reach Lef- 
toto. you will find refuge there. 
However, occasionally the 



helicopter do«s not start, and 
you have to travel on fool, 
which gives the guerillas a 
chanqe of ca>tching and killing 
you If you stay behind and f ight, 
you will be killed »f the combrned 
strength of the revolutionaries 
exceeds yours and your ally's. 
OthenA/ise you will win. (Your 
strength can be buiit up during 
your rule, but at a considerable 
■r:ost in dollars.} 

During your fule, the treasury 
will become depleted due to 
monthly costs of running the 
country and various extra 
^iayments. The only way to 
replenish it to any major extent is 
:o any major extent is to borrow 
f rom the two Superpowers . You 
can do this once, and the 
amount you are given depends 
on your popularity with them. 
Once the treasury is bankrupt p 
your popularity and strength will 
decrease, and you will receive 
no more secret police reports, 
After a while in this concfition, 
you wi!l either be assassinated 
or a revolution will occur. 

Due to the limited amount of 
money available, it is impossible 
for your to last indef inately - a 
survival time of three years is ex» 
tremeiy good. 

At £4 .95 , Dictator is a very 
good buy, with its attractive 
graphically^decorated text and 
superb sound effects. 

Bfottier HR5 
Printer 
William Redman 

This printer is available from 
most of the larger stores of 
Boots which sell computers and 
software. 

The printer is good value for 
the money but I can only see one 
disadvantage is that it does not 
print Graphics, 

The Brother HR5 can be 
worked by battery or mains, the 
mains adapter is bought 
seperately. the printer takes A- 
U2 batteries. 

With the pnnier you get a roll 
of paper. 4 batteries and 2 spare 
tapes. 

This printer will also work on 
the SBC and other popular 
makes of microcomputers. 

This printer will print on nor* 
mal typing paper as well as Thar* 
mal paper (You have to remove 
the ribbon cassette to print on 
Thermal paperK 

The largest paper that the 
printer will print on is A4 paper. 
The Brother HR5 also has a self 
print function {you press the on 
line button and switch on at the 
same time). 

You also get e comprehen- 
sive bookfet with the printer 
which estplains everything in 
detail. 
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SOFTWARE GAMES CASSETTES 



GAMES 1 

Pursull, Harse-l^aePi T^wer of Htn&K 

PURSUIT A checker- bosFO crtess game 
which (eaiufes an <r*vi5ibie oppgoem wito 
f^lUi yQU gn 4 2 ro t baals-. 

HDRSE RACE A rnce g^me ior up io 4 

players nn^s ghowing i^etimg and a^ft 

amounis. 

TOWER OF HANOI THjs af^cieflt pyTSniKl 

dtlpliy, ftilisgBl moves roiilme^flndachQicaoi 

dlHicufty ffOfn 4 to 9 &iemdni3 requiring kom 
15 ro 500piMS movea 



GAMES 2 

Sldt4^. Matter- KAln^;]. SO^HAirt 

SIATE A c3ec«p(ive!y simpLe loolsing game 
■Aner€ tha i^ leit^rs rtave to Ek# afFari^ed m 
thtir correct ordef 

MASTEH^MIND iftted on lh« timous 
Coc^- Break game ihe pfayer has lOchnnoof 

to discover The seCfei numbers Fealures 
conETanl dtspiay of pr^iQii$ tesults^ 

SOLKTAIRi Thi4 c^avftic game reniyfvs 
.alphEL numeric i^ntri^ and us^ mn vll^al 
mOva rouline Finish dilspLayilal«s number 



zxai 

Spm:Erym 46k 



4^5 




zxai 



■THI^, 




GAMES 1 

Atiro Irviidcri. Ailro Wurl, 
Iflv^d^r^ Irg-m M^rv 

ASTRO I N V AOe n S vou are be m^ c^drnbed 

l5y Wiives tii m-v J cJing aliens Ttieonl/^ay lo 
$top tMm js (0 <i#&troy wfftve afler "whvb 

ASTRO WARS Yoii are a commander of a 
akafitiip, yotjf mission i& Eo try ^nd ^lop 
enemy Ughicrs from getting pa^t you and 
dliachinq your baae 

INVAOeftS FROM MARS There are 3 ^KpII 
lOvftifi lor ^u 10 Iry an4 slop the m'^edera 
from tandtftg on th* ejir^h De^tToy ^*^& *n- 
vadora vvilh your \A2^\ ^uf\ and ^ore A3 
many ppinls as you can 1o wm. 



VIC ^D 



5^ 




PRINCESS 



PRINCE 

3rtd l^if 

WICKED WITCH 

A novfll adweniiire iearrikng ^me for The 
young newcorno^a lor maih* ani&weji 

The sums *r» graded accofdmg to tpo. and 
rueip the Pitnco lo ro^cue th$ Pfincess 

'. -. and « 4re used en ihe prog^an^me 



ZX81 

SpectFym4ek 
Cmimodof o 64li 




ANDROMEDA TROPHY 

Many light years av^ay m ih« litJtr-tysletrk 
Gzar, \im% the planet Zog 

Yoy are one ot rhrtny $p^e travellers he^d- 
mg for the ptanat. 

Vouf mission To wtn )he ANOROMEDA 

TROPHY 



zxef 

Speclrum 48k 




S^^Clrum A3k 



ASTROCODE 

A absarbtng code brealicing game, reiiuirtng 
a tingh degree of sk+n and log to 

Tantalising and rrysirftting, not for the easMy 
discouraged 
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SLOT MACHINE 

A Fruit Machine game feaiunhg odds ^>S- 
plg^y. auto cred^l at^d deb^t, random, holdarKl 
gamtjle option . s three -scroeri display of dis- 
tfcnciive paiterns and simple fcey operaNon 




ZXS1 



A9S 



We stock all makes of Home Computers and peripherals 
and software. Pfease telephone for prices. 

PIsase send off the coupon or order by phone quoting 
your Access/Barclaycard No, Phone 01-263 0084/4461 
Immediate despatch on receipt of order or cheque 

clearance. 



FIfJSBURY COMPUTERS LIMITED 
25/27 STfiOUD GREEN ROAD, LONDON N 4 

We Qpen Mood ay, Tuesday. ThusHaay. FrrcJey and Saturday ifom 9.30 to & 00 
VVodnesd&y &.30 to 1-30 



BOX FILE 

A simple s^ysiem ea^Uy adaptable to many 
uiot itcanicc^pf inlhis^lorfn upio50ilenia 
each up lo 6 characters i<mg. 




■ d+l-IIJ4 + l-ll *■»« »P«<« I ■■■« ■ 
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To: FINSBURY COMPUTERS LTD 

25/27 Stroud Green Road, London N4 

Pl^asa supply ........ K...»...»..,,,,H>..................... 

PEeasa add 65p for pftp to cost 

I enclose my cneque lor £, 

Of c^^fg^ my 
Access/Barclaycard Ho „.. 

NAME... 

ADDRESS............ 

..,...,. Signature... ..,., | 

_- I 
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IPROCRAMMINC FEATURE) 



Light screen 
Designer 



*j • I J ^^' 



Toni Baker defines some of the keys 

for use with the program and suggests 

some modifications to the existing 

package 



dfMS 0B8F, but for now we 
shall only need to update ad- 
dresses DB6E onwards. Hunt- 
ing around this articla you 
should find 9 table of addresses 
batwaen D36E and DBBF; and 
the bytes you will need to POKE 
into I hem in order to make LSD 
Rart Four workable. 

There is another alteration 
we can make to the program, 
and that is an alterationySm- 
provement in the MAIN LOOP 
section gfven in Part Three, In 
the flow diggram (In Part Three* 
there was a box marked "COPY 
THE SCREEN JF NECESSA«V*\ 
This copies the entire screen, in- 
cluding the attributes bytes^ into 



Shome mistakes... 

Just two nt is takes in Part Thre* 
- these were: 

The bytfl at address DE8 8 
should be 7 . not Qb m printed. 
The byte et address DE95 
thouki be ie , not Dfi as printed. 

Right, that over with, let'$ pro- 
ceed to the ne^t gripping part, In 
which we activate some of the 
keys^ In Part One {with an 
emend ment in Part Twot we 
gave a drawing of a keyboard 
everley for the Spectrum, in 
which each key had a separate 
fy net io n , The k ey s w h ich t his a r- 
ticle win activate are as follow*: 
UNDO (key zero). PLOT (key Q), 
DRAW LINE (key W). CUR- 
&OR_TYPE {key 0). MOVE 
[key Ai, MARK (key S), 
CANCEL MARK ikey Dl HIDE 
[key enteth and ESCAPE (key 
space). 

Before we get down to 
pushing any buttons though, t 
suppose I ought to tell you what 
each of these keys will actually 
lio \n the finished program. As 
you press the cursor keys 4 and 
remember that SHIFT with a 
cursor key produces en 
lytomatic REPEAT) you'll 
notice one cursor moves about 
the screen «& you direct it^ whilst 
another cu^or stands tilL The 
moving cursor is called the 
MAIN cursor, (Or just "the cur- 
sor"), whereas tha siationary 
o^e is called the ORIGIN cursor. 
Whenever you pres^ the key 
PLOT then one single screen pix - 
el at the locetions of the (main) 
Cursor will be PLOT ted. 

DR AW_LINE is also much as 
you'd expect it. t draws a line 
from the ORIGIN cursor to the 
MAIN cursor. The ORIGIN cur- 
sor is, in effect, a record of the 
last point PLOTted, and both 
PLOT and ORAW_LINE will 



move the origin cursor to its new 
position. Another way of 
moving the origin cursor is 
With the MOVEkey^ which 
simply moves this cursor 
without chan^tng the 
screen^ 

tf you find the appearance of 
the cursors on the screen un- 
sightly, you can do one of two 
things. CURSOR_TYPE will 
change the appearance of the 
cursor from the existing 
cross wires to a single dot (and 
back again). Also, HIDE will 
render the cursoi^ compfetety 
invitstble, or make them visible 
again. 

MARK simply marks a point 
on the screen for later reference. 
At present it will be of no use to 
us whatsoever but its 
subroutine b Included anyway. 
CANCEL_MARK of course 
nullifies the effect of MARK. 

Finally we have UNDO — a 
cunning little function which will 
undo any mbtake — shoukjyou 
happen to make one. If. for in- 
stance, you draw a line in the 
wrong place then UNDO will 
erase it. Simple, but effective. 




Alterations 

There are some alterations 
which require to be m^de to the 
program as it exists so far. 
Specifically p the table of pro- 
cedure addresses must be up- 
dated so that each key we 
define has a subroutine address 
associated with ft . The full table 
runs from address D342 to ad- 







ORG DE30 




21ADDE 


ML_TEST 


LD HUDEAP,NULU_TABIE 




011100 




LDBCOOII 


BC:= length of null table. 


00 




NOP 




00 




NOP 




00 




NOP 




00 




NOP 




00 




NOP 




00 




NOP 




EDB1 




CPIR 


ts key pres&ed in null table? 


280A 




JRZ.MI ACTION 


Jump if 80. 


2141 DB 




LD HLJ_FLAGS high 




CB66 




BIT4,fHU 




CCC9 0E 




CALLZ,DeC9, COPY_SCREEK 


Copy screen if altowwad. i 




Ml ACTION 


$ 




Mltmst 
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IPROGRAMMINC FEATURE! 



Dee E 36 DF 


DEFW DF38.CANCEL_MARK 


0670 S2 00 


OEFW 0052, INK 


DB72 &2 00 


DEFW0052,BR^GHT 


DB74 &2 00 


DEFW0052,USR 


DB76 24 DF 


DEFW DF24 ,CURSOR„TYPE 


DB78 52 00 


DEFW 0052 ,CLS 


DB7A52 00 


DEFW 00S2, FILL 


DB7C04 DF 


DEFW DF04 ,DRAW_LINE 


DB7E30 OF 


DEFW DF30, MARK 


DBe0 52 00 


DEFW 0052, COPY 


DSeS A4 DE 


DEFW DEA4 ESCAPE 


0684 28 DF 


DEFW DF28, HIDE i 


; DBfi&52 0D 


DEFW 0052, TEXT 


' DBSa BE DE 


DEFW DEBE.UNDO 


DBSABaOO 


DEFW00^2l^AfNT 


DB8C FS DE 


DEFW DEFS. PLOT 


DB8EF3 DE 


DEFW DEF3« MOVE 


Wutf TMbfB 





an Bfea of RAM between ad 
dressed CQOO and BAFF - this 
is $0 thai the UNDO procedure 
CBffc work correctly ^ a" the 
UNDO routine needs 10 do is to 
unload the screen copy back on- 
to the screen. This UNDOing is 



therefore b complementary 
function t o t he CO P Y_SC R E E N 
routine itself, and it would be 
much more efficient i^ the two 
were handled by a single 
subroytine. We mav also make 
further tests on the *MF 



NECESSART' part of the 
clause, fof not all of ihe pfo- 
cedures will need to be UNDO- 
able. To this end ( have revised 
the process and come up with 
the routine MJ^TEST which 
dJrectJy overwrites the oHginsI 
code which appeared in Part 
Three. 

And onto the new bits. . . . 

New parts of the program shall 
now be given covering ad- 
dresses DEAD to DF3 D, the first 
seventeen bytes a re a table (call^ 
ed NULL«TABLE) which lists 
those keys which do not require 
UNDO i ng ^ a nd di rectly f olio w i ng 
this is the UNDO/ 
COPY SCREEN routine which 
was talked about earlier. At 
DEE6. however, we break off in- 
to a meaningless subroutine 
which is not a full procedure in 
iiseff. It is called ADJUST_BD 
since it prepares the B and D 
registers for the ROMs PLOT 
and DRAW routines. Calling 



from the label ADJUST„B 
afters the S register only. Frorn 
then on foltow the procedures 
for MOVE. PLOT, 

DRAW_LINE. CURSOR 
_TVPE, HIDE. MARK and 

CANCEI MARK. 

Although the proflram is far 
from complete, ii can stilJ do 
some useful things ai present. 
You can draw straight lines, and 
you can rub them out. In part 
¥we of Light Screen Designer I" II 
define some mo re of t he key s f or 
you — and put a lit tie colour in to 
things. See you then. 



00 07 OB OC 
OF 10 12 14 
16 17 IS 1 A 
1E2021 23 
26 



NULL_TABLE 

BORDER . FLASH" /OVER\ RECALL* 

PAPER, INVERSE CLEAR', 'STORE' 

'CANCEI MARK\ INK /BRIGHT, CURSOR_TYPE' 

'MARK', 'ESCAPE\ HtOE\ 'UNDO' 
'MOVE 




ORG 



DEAD 



yVC/LL TABLE fksts th& keys for ^AfhkJr tim ^c/baft is not copisd. 







ORG OEBE 




DDCBD16C 


i 






UNDO 




BIT 4, (J FLAGS}high 




CO 




ftETNZ 


Return H the memorv <s being used for some Other purpose. 


DDCB016E 


BIT5.U_FLAGS)hi9h 




CO 




RETNZ 


Return if screen copy has beec corrupted. 


A? 




AND A 


Re&et the 2ero flag. 


E5 


COPY_SCREEN 


PUSHHL 




210040 




LDHL,D_FILE 


HL: points to start of screen. 


nooco 




LD DE, D FILE_COPy 


DE; points to start of copy. 


010018 




LDBdSOO 


BC: length of screen memory. 


2aoi 




Jft2,CSC_1 


Jump if making copy of screen. 


EB 




EX DE.HL 




EDBO 


CSC_1 


LDIR 


Make required copv< 


2106DB 




LDHL,DBOC,ORIGIN 


HL points to cursor info. 


1 1 00 DB 




LD DE, DBOO ,ORlGlN_COPY DE: points to duplicate cursor info. 1 


4D 




LDC,L 


BC : 00 C = length of info memory . 


2801 




JRZ.CSC^ 


Jump if mekrng copy of screen. 


E8 




EX DE.HL 




Eoeo 


CSC,_2 


LDIR 


Make required copy. 


El 




POPHL 




C9 




RET 




COPY SCREEfV submutmg 











ORG DEE6 




3EAF 


ADJUST_BD 


LDA,AF 




92 




SUBD 


A: = adjusted ccx>rdinate. 


57 




LDD.A 


D: now adlsiited, 


3EAF 


ADJUST B 


LDA.AF 




dO 




SUBB 


A: = adjusted coordinate. 


47 




LDS.A 


B: now adjusted. 


C9 




RET 




f^utins 


topnparw Band D r^g^tft^ 




' Aw tfm ROMs PLOTmutina. 







112 



ZX COrVIPUTiNG DECEMBER JANUARY 193 5 



IPROCRAMMING FEATURE! 



EO5B0EOBMOVF X 
2 20 COB MOVE 
ED430EDBLD 

(ORIGIN + 2 :.SC 

C9 RET 


ORG OCEF 

L0DE,(0RIGIN+2I 

L0(0RIGIN),KL 

Change ofigin cursor (pinel 
position!, 


OE: pixel position of origin cursor prior to move. 
Change origin cursor laddressL 


MPV9 pfQC9(tfdt9 







CDF3DE 
CREADE 
C3ES22 



PLOT 



PLOT proctthm 



ORG DEFB 

CALL 0£F3, MOVE 

CALL Oe£A,ADJUST_B 

JP22E5,PLjOT_SUB 



Move origin cursor to new position. 
Adjust The B register reedy lo PLOT. 
Rot the point. 







ORG DF04 




COEFOE 

1 


DRAW_LINE 


CALL DEEF.MOVE^X 


Move origin cursor to new position. 
OE: = previous coordinates. 


C0E6 DE 




CALL0EE6,ADJUST_BD 


Adjust B and D registers. 


EB 




EX OE,HL 


HL: = previous coordinates. 


227D5C 




LD{COORDS},HL 


Store origin cursor coordinates as 'last point PLOTied'. 


noioi 




LDDE,0101 




78 




LD A,6 


A = V coord of rr>airi cursor. 


94 




SUBH 


A: == vertical DRAW pararrKiter. 


3003 




JRNC.DI 1 


Jump if positive or zero 


2F 




CPi 


A: = A8S {vertical parameterl. 


16FF 




LD 0,FF 


0;ifidic3tes vertical parameter is negative. 


47 


01^1 


LD B,A 


B:= ABS (vertical parameter), 


79 




LD A,C 


A: = X coord of main cursor. 


95 




SU8L 


A: - horizontal parameter. 


3003 




JR NC,0U_2 


Jump if positive or zero. 


2F 




CPL 


A: ^ ABS (horiaontat pafameter). 


lEFF 




LOE.FF 


E: indicates horizontal parameter is negative, i 


4F 


Dl^_Z 


LOC,A 


C: = ABS (horizontal parameterl. ' 


C3BA24 




JP24BA,DRAW^ 


Draw line on screen. 


Th^DRAW 


LtN£pmc«tiui9 







;i 







ORG DF24 


3E40 


CURSOR- 


_TYPE LDA,40 


1802 




JRCT_H 


3E80 


HIDE 


LD A,ao 


2141 DB 


CT_H 


LDHLJ_FLAGShigh 


AE 




XOR tHL) 


77 




LDIHLI.A 


C9 




RET 



cuf^Otf? on tha scr&en 



A: has bit sik set. 
A: has bit saven set. 

Compiement tha raquirad ftag. 



ORG OF30 




221 ODB MARK LD (MARKER), HL 




ED4 3 1 2 DB LD (MARKER + 2 t.SC 


Move marlKer cursor. 


C9 RET 




2 1 1 3 DB CANCEI MARK LD HL,MARKER + 3 




36FF LDtHU.FF 


Sigoai 'marker cursor r>ot in use*. 


C9 RET 




Tt»i» two foutktas. MARK and CAJVCEl^.MA/tK piacas /mmovas tha \ 


MAWCctmor tQ/from tht main cursor position. 





± 
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TWO GREATS FOR THE SINGUUR QL 
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Tim Haxtnell's QL Games Compendium 

From Tim Haitnell (the author. PCW maga^ne called 
Mi Sinclair'}, comes this major games book for 
the OL 

NoE only does it contain listings for more than 20 
complete games, but the detailed instructions and 

ideas will help you develop your ov/fi games, whilst 
improvmg youi programming as you do so, There is 
even a complete chapter to teach you how to create 
moving graphics games on your QL! 

Th« Piogiwns include: 

ELIZA in which yoyr QL acts as t p^ycihmtnsr and' talks to you 

QTHEUiO chalJe ngc vmtf QL lo a fmiJid df ReVEisi/Othelo 

MAG ( CI AN'S MAZE high iidvennj m eKptonng rmns aNr gold 

DETTECn VE O it ^h/e the murdei , dtlfereQt each fitne it runs. 

STOCKBRO EER ^i chaitengjng simulaMO'n puts Thousands in 
you: ':':.■: n J c I .,il> y,'.j '.v^ifk f --wards gjifll trig ^ mtllLon 

TKVST WITH MEPHlSTOPHEliES r^ai i y 20K of cftalle nginCi 
adveDiure. 

QLRACEl 



red] time JTTOvmg gritphtciv in t ^m^ few wjII win 



Exploring the Sinclair OL 

An Introduction to SuperBASIC 

Here's your chance to explore the potenliaJ of 
SupeTHASIC the sophisticated language supplied 

v,rith the Sinclair QL. 

Designed to help you write better, clearer programs. 
Sinclair SuperBASIC ]s a stale-of-t he-art programming 
language, a language which keep3 pace with the 
hardware innovations of the computer 

Andrew Nelson, author of several popular computer 
books, explains aJl the imponant concepts, key words, 

commands and statements of SuperBASIC, In this 
book, he explains that many of the programming skills 
you have from rhe Speciium can be directly 
transferred lo the QL, and show how - as you learn 
the new words m the Q\^ vocabulary - your 
programs can gradually be made more complex and 
sophisncated. by incorporating the new commands 
and statements 

InierfacG PubUcdtioriSp Depanmenl QTX 
i-ll fenitngiiQn mgt\ SiieetLondM W8 5NP 



r 



L 



Pl«4&c] iGtiid ETiD [he iQ^^awuiB bDOjcfi. 

Q Hfn tUitMlTi Oil ^nwi CocrvfH-ndium 

T I-! H .r'-iv' [^^n • 'H7'>--i^ iA 4 [SM 

O EipJonaij rh* Smcitir^Li - 
Asi [Bi&wduciion 1. ■ Siip«?flASEC 

i^VCtruin .•■-I 1946 

Wilt!* Qfiv i^ &*^mi^«H isferj^^'Ai^i^ M Ji 
□ SpedfuETi Mi^hjibt Cpdc M»d« Cuy, 

wljm* Two loa idvuntrtd pioc3fimjii«» 

Ciiide Ki '„ i! I :■ :. I ; i . H95 



OPwui^ Hbar l^pactnun su 7v. . r : .^ j 5 

ind »pT«*d-y>*«E citlduUitiAtvi? 

n!':i.ii:.fc;ii..»^ ii I Higs 

;.i..ii^:|Uvft- crj £1S5 

3i.,!ln^-h-!.,i.i>. iAM 

I ]flDCun«i«ftd AfrpbewtisAitef III* 

O lifTHis lygmM MsC - Dtlvanf Pss-^jh 

173 -htriAnJE Sp«4r[Ajfn Progmmmuif ^p« uid 






~\ 



inTERRKE 

PUBUCATIONS 




^ 
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Skooldaze 

the game that 

has everything - 

flxcitement. drama, 

comedy, tragedy, 

catapults . . , join our 

h«ro on a madcap romp 

with your favourite 

characters - the wicked 

headmaster, th^ nutty professor, 

tKe anci^nl history master [the 

hjstory^s quite old. too!) and, not 

forgetting the swot and the school 

bully. 

Speech bubbles, amazing 

animation, great graphics. 

C5.95 



Skyranger - 

patrol the air 

between the 

ekyscrapers and 

make the city a safer 

place to live. 3D like 

you've never seen 

before, showing what a 

Spectrum IS really capable 

of with the right 

progrannmer. 

£5.95 



Wheelie - 

n Febryary the CRASH magazine reviewers 

thought this was one of the most addtctive 

games ever. At a rough guess I'd say they were 

addicted to this game. 

C5.95 



All for the 48K Spectrum. 

Available from all good computer shops. 

or direct from: MICROSPHERE COMPUTER SERVICES LTD, 

72 Rosebery Road, London N10 2LA 
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Eric Waters' simulation of the card game takes a 
weigiit off your mind, a sort of Brighton Rocic? 



Your future hangs ovar your 
head in this game in the shape of 
a one ton weight I This b the 
eventual f«te of the loser in this 
two piayer reaction game from 
Eric Waters . 

Although not a particulariy 
long lasting this game provides 
hours of chalbnging fun for all, 
ao tYpa it in and give it a try t! I 

Onca yoy hava typed in thrs 
game and RUN it the screen 
goes blank for a shorr ^hile as 
the ZX8 1 uses fast mode to sei 
up the game . When the machine 
returns to slow mode you will 
see a room, two chairs and a 
window. 

The players are asked Jn turn 
to enter their names . Whan they 
do so they each appear sitting on 
their stools with their names 
above them, 20 cards in their 
hands and instructions as to 
which key each player is to use 
to call snap. 

OnstBftmg the game a card is 
deducted from the first pJayefg 
hand, thus giving him 1 9 cards. 
The number one appears on the 
centre of the table ind ideating 
there is one card so far qn the 
table. The number of the card 
the first player laid is shown on 
front of him . This sequence con- 



tinues until the n urn bars of two 
cards laid by the players match. 
Whichever pfayer presses hb 
snap key is then given the 
number of the cards in the cen- 
tre of the Table and the game 
continues ^ If both players press 
their snap keys at the same time 
then the programme, in effect, 
tosses a coin to decide who has 
won. Whoever wins a 'snap" is 
indicated by the flashing of the 
word "snap' over their head. 

\i either player tries to cheat 
by keeping their snap button 
depressed w hen it isn't snap the 
game stops. The word "cheat'% 
together with The name of the 
one cheating, appears on the 
screen as do words pointing out 
that they have been caught 
cheating. Five cards are then 
laksn from their hand and given 
to the othgr player. 

When one player runs out of 
cards the game stops and it is 
shown on ihe screen who has 
r u n ou t of ca rds toge ther with in- 
structions that that person must 
now press their snap key. When 
ihey do so a one ton weight 
crashes down upon them from 
the € e i ling a nd s qu as hes them to 
the floorf 



10 
BY" 
20 

30 

40 

50 

60 

70 

B0 

90 

100 

110 

T 4, 

10, J 

16, 

120 

130 

140 



PRINT AT 10,9; "A PRDGRAMHE 
PRINT AT 11,9; "ERIC R, WATE 



PRINT AT 

PRINT AT 

FOR P=0 

NEXT P 

CLS 

LET Dt="SNAP" 



12, 14 J "1904** 
I3,14r"^— 
TO 25 



LET Dt="SNAP" 

LET c*="aznH" 

FOR J=0 TO 29 STEP 4 

PRINT AT 0,JiC$iAT 2,J;D*ifi 
J J C* J AT 6,J;D$;AT B,J;Ct;AT 
;DfjAT 12tJiC*iAT 14,JjD*jAT 
" 18,JjD$iA^ 



. PRINT AT «,w,^^, 
JiC*jAT 6,J;D$;A". «,.,. 
r;DfjAT 12tJiC*iAT 14,JjD*jAT 
,J;C*;AT 18,JjD$iAT 20,J;Ct 
B NEXT J 
* FOR P=B TO 
NEXT P 
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isa CLS 

160 PRINT AT 0^2iC*;D*jC*;D*;C* 

170 PRINT 

180 PRINT "AFTER ENTERING THE P' 
LAYERS NAMESPRESS THE FUNCTION K 
EY" 

190 PRINT "THE PLAYERS WILL APP 
EAR SITTINB ON THEIR CHAIRS" 

200 PRINT "WHEN THE GAME STARTS 

YOU WILL SEE;-" • 

210 PRINT '*A~THE AMOUNT OF CARD 
S IN EACH PLAYERS HAND" 

220 PRINT "B-THE NUMBERS ON THE 

CARDS THEY HAVE LAID" 

230 PRINT "C-THE AMOUNT DP CARD 
S IN THE POT" 

240 PRINT 

250 PRINT 



HflTCH VER¥ CHRErULLT 



260 PRINT "WHEN THE TWO CARDS M 

ATCH PRESS YOUR SNAP KEY" 

270 PRINT 

2Sa PRINT "PLEASE PRESS ANY KEY 

TO CONTINUE'* 

290 IF INKEY#="" THEN GOTO 290 

300 CLS 

310 FOR P-0 TO 13 

320 PRINT AT 9, 9 J "HEALTH WARN IN 
G" 

330 PRINT AT 9,9| " i!I JiWt ! M !i ! l il ? ll 71 

a" 

340 NEXT P 

350 PRINT AT 1 1 ,4; "PLAYING THIS 
GAME COULD" 

360 PRINT AT 12,6; "DAMAGE YOUR 
HEALTH" 
370 PRINT AT 13,6; "^^^"•■■^" 



380 PRINT AT 20,4; "PRESS ANY KE 
Y IF YOU DARE" 
390 PRINT AT 21,lBj"^*— ^" 



THEN GOT a 400 



400 


IF IMKEYt-"" T 


410 


CLS 




420 


REM 


\SMM 


430 


LET 


C=0 


440 


LET 


CI ^20 


4S0 


LET 


C2=20 


460 


LET 


C3=0 


470 


L.ET 


E*= "CHEAT" 


4S0 


LET 


F*="riinapj" 


490 


LET 


B*="»" 


500 


LET 


H*=*'0" 


510 


LET 


J*s"l-" 


520 


LET 


Ks-"-m" 


530 


LET 


L*=" r 


540 


LET 


MS = "i " 


550 


LET 


N*="V' 




>M PLflVEPS piitfTIME 



560 LET 0*="J 
570 LET P*="0 
580 LET Q*-" 
590 LET R*-" 

595 LET T*-"| 

600 LET W*=CHR« 1 37-*- " USE)" 

610 REM 

620 FAST 

630 PRINT AT 2, 12; "| 

■ 
I I 



640 FOR V^0 TO 14 

650 PRINT AT Y,0iM*;AT Y,3l;L* 

660 NEXT Y 

670 PRINT AT 0,0? "I 



6B0 PRINT AT 14,0; 



FOR A=:=ll 
PRINT AT 
A,17;L# 
NEXT A 
PRINT AT 



TO 13 

I0,11;T*;AT A,13;M 



690 

700 
*iAT 

710 

720 PRINT AT li,7|6S|AT 11,23;G 
*;AT 12,7j"r*|AT t3,7;»I";AT 12, 
23; "I "i AT 13,23;"!" 

730 SLOW 

740 PRINT AT 21,0; "NAME OF FIRS 
T PLAYER PLEASE" 

750 INPUT A* 

760 PRINT AT 21,0;R* 

770 PRINT AT 7,ljAS 

780 PRINT AT 15,0;"UBE""Q ; AT 

16,0; "TD SNAP" 

790 PRINT AT 9,7;H*;AT 10,7;J*; 
AT 11,8;M*;AT 12,8;N* 

800 PRINT AT 21,2; "NAME OF SECO 
ivfD PLAYER PLEASE" 

810 INPUT B* 

820 PRINT AT 21,0;R* 

B30 PRINT AT 7,23; B* 

B40 PRINT AT 1 5, 25 J "USE" "P ;A 

T 16,25; "TO SNAP" 

850 PRINT AT 9,23;H*jAT 10,22|K 
ll,22;LfsAT 12,22;0t 
PRINT AT 10,9;C1;AT l0,20jC 



*;AT 

860 

2 

S70 

ANY 

880 

890 

1000 

1010 

000 

1020 

1030 

1040 

1050 



PRINT AT 21,0; "PLEASE PRESS 

KEY TO START" 

IF INKEY»«"" THEN GOTO SS0 

PRINT AT 21,0jR* 

REM iHtKl^aanMWft;i 

IF CI=0 OR C2==0 THEN GOTO 2 



LET C=C+l 

LET C1=C1-1 

LET C3=C3+1 

LET N1*1NT (RND*4)+l 
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1060 

";ftT 

1070 

Q; " 

1080 

1090 

1100 

1110 

1120 
1130 
1140 
1150 
1160 



PRINT AT 10,9iClfAT 94IIJ" 

9,ll;NliAT ^^iSjCS 

IF CK10 THEN PRINT AT 10,1 

IF C<2 THEN BOTO 1110 
IF N1-N2 THEN G05UB 3000 
IF N10N2 THEN GOSUB 2300 
IF C1=0 DR C2=0 THEN BQTD 2 



LET C=C+1 
LET C2=C2-1 

LET C3«C3+1 
LET N2=1NT (RND**)-!-! 
PRINT AT ia,2a;C2|AT 9,19;" 
";AT 9,19(N2;AT 9,15iC3 
1170 IF C2<10 THEN PRINT AT 10,2 



1180 
1190 
1200 
1210 
2000 
2010 



IF C<2 THEN GOTO 10 10 
IF NI-N2 THEN GGSUB 3000 
IF N10N2 THEN GOSUB 2500 
1010 



OUT OF CRPDS ROUirN€ 



PRINT AT 10, 9j 
PRINT AT 10,20 



HAVE RUN 
YOU MUST 



GOTO 
REM 

IF C1=0 THEN 
" ";AT 19,0; ft* 
2020 IF C2=0 THEN 
;" "iAT l9,0jB* 
2030 PRINT AT 20,0; "YOU 

OUT OF CARDS NOW 

PRESS YOUR SNAP KEY" 
204^ IF I«KEY*="" THEN GOTO 2040 

2050 PRINT AT 7,lj " 

2060 FOR W=2 TO 12 

2070 IF C1=0 THEN PRINT AT W,6;W 

*;AT W-l,6j " 

2080 IF C2=a THEN PRINT AT W,20; 

W*;AT W-1,20;" 

2090 NEXT W 

2100 IF C1=0 THEN PRINT AT 13,6; 

P* 

2110 IF C2=0 THEN PRINT AT 13,20 

;a« 

2120 IF C1=0 THEN PRINT AT S,23j 

"HA HA" 

2130 IF C2=0 THEN PRINT AT 8,5;" 

HA HA" 

2140 FOR P=0 TO 50 

21S0 NEXT P 

2160 CLS 

2170 PRINT AT 11,0; "PLEASE PRESS 

A KEY TO PLAY AGAIN" 
2180 IF INKEY*="" THEN GOTO 2170 



2190 CLS 

2200 GOTO 

2500 REM 

2510 IF INKEY*="" 

2550 IF INKEV*="P' 



420 



CHER T ROU TI HE 



THEN PRINT AT 
THEN LET C2^C 
THEN LET C1=C 
THEN LET C2»C 
THEN LET Cl=C 



19,0;B« 
2560 IF INKEY*="Q'" 

19,0; A* 
2570 IF INKEY*^"P" 
2-5 

25B0 IF INKEY*="P" 
1+5 

2590 IF INKEY*="Q" 
2+5 

2600 IF INKEY*="Q" 
1-5 

2601 FDR P=0 TO 10 

2602 PRINT AT ie,i4;E*;AT 10,14; 
F* 

2603 NEXT P 

2610 PRINT AT 20,0; "IT WASN""T 5 

NAP. NOW YOU WILL LOOSE 5 CAR 

DS — DON'-T DO IT AGAIN" 

2620 IF C1<0 THEN LET C1=0 

2625 IF C2<0 THEN LET C2=0 

2630 FOR P=0 TO 50 

2640 NEXT P 

2650 PRINT AT 10,9;" " ; AT 10,9; 

C1;AT 10,20;" ";AT 10,20;C2 

2660 FOR P=0 TO 25 

2670 NEXT P 

2680 PRINT AT ia,0;R*;AT 19,0;Rt 

;AT 20,0;R*;AT 2i,0;R* 

2690 RETURN 

3000 REM azmaasmizB 

3010 IF C<2 THEN RETURN 

3020 IF 1NKEY*="D" THEN GOTO 306 



3030 IF 1NKEY*-"P" THEN GOTO 312 



3040 LET R=INT (RND*2? 

3050 IF R=l THEN GOTO 3120 

3060 FOR Q-e TO IS 

3070 PRINT AT 8,5;D*;AT S,S;" 

IP 

3080 NEXT Q 

3090 LET C1=C1+C3 

3100 PRINT AT 10,9;" "^AT 10,9; 

CI 

3110 GOTO 3170 

3120 FOR P=0 TD 15 

3130 PRINT AT S,23iD*fAT 6,23;" 



THEN RETURN 

' THEN PRINT AT 



3140 NEXT P 

3150 LET C2=C2+C3 

3160 PRINT AT 10,20; 

0;C2 

3170 LET C3=0 

3180 LET C=0 

3190 PRINT AT 9,1 If" 

3200 NEXT P 

3210 RETURN 

4000 SAVE "5NAQ" 

5000- RUN 



'^jAT 10,2 



iia 



ZX COMPtrriNG DECEMBEfl/JANUAflV 1966 



PECTRUM DISK INTERFACE 

The Ultimate for the Spectrum owner! 

tmm owners! Now you can upgrade your Eo a 1 1 1 roc 



Spectrum owners! Now you can upgrade your 
machine to take fulf advantage of the sheer speed and 
convenience of floppy disk operating. 

Greater storage! Faster accessi More operating 
rieKtbilityf 

Disk drives were specifically designed for use with 
computers so programs and data can be stored and 
accessed quickly and safely Also a disk drive uses random 
access to get programs and data from any part of the disk. 
The speed? Only a few seconds ! 

Upgrade nowmlh this low-cost Beta disk interface 
from Technology Research that uses only 128 bytes of 
Spectrum memory and gives you /nsf^fTf operating 
compaiibility with any disk dnve that the SBC micro uses! 

Each interface comes complete WFth a 5 W disk with 
utility programs already loaded. From the word go you can 
transfer the contents of One disk to another or make copies 
of individual programs or data to any other disk Thef e will 
be no problems with your upgrade to ISK operation as the 
LOAD and SAVE commands work equally well with 
cassette or micro-drive. 

Take advantage of this operand get the compact y el 
powerful Beta Disk Drive as well, made by TEC (as supplied 
by Cumana), and be up and running on disk in minutes* 

The Beta disk interface; the Beta disk drive. Only 
from Technology Research. The sooner you order, the 
sooner you'll be enjoying dll the benehts of full disk 
control! 



• EPRDM disk oporalmg system for ease of operation 
9 Available m Single Density and Double OehSity 

• Uses only 178 bytes of SpecUum inemory 

• CompaliblewtTli 40 ar 30 trucks, single or double-isided 
disk drives 

• Worksequaifywell on bVt', SV?" or J' disks, wiih 
upgradabrlity built in tTom lOOKto 2 6Mbv«e 

• Suppans up to lour disk driv«S 

• BASIC prag^am merge taciltty 

• Ouplicare Spflci rum connector included 

• Lis€S Spectrum key words 

• Handoni access Of data for lasi operaiion 

• It costs tess per byte of sioiage to swiich from lape io disk 









■ 
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Technology Research Ltd 



Unil 18 C^^nlral Trading Estate 
St&ines. Middlesex TW1B4XE 
Tel: SlainesW7&4; 63547 
Tlxi&We^l TLXtRG 






CUT OUT THaS COU PON AND SE NQ WVITH CHtOUE: OR POStAL OfltHE ^ to TH€ ADDHESS Al 1 1 

PLEASE SEND ME: 



SINGLE DENSfTYBEmiOTlRFACE fri £ 97 75 



DOUBLE DENSirYSETAFm-ERFACE .fr^ £109.25 



S501 BETA DRIVE* 



i^i aMQO 



QTY 



£2 PP. (UK) 



£2p-P-{UK) 



£6 p.p. {UK) 



PncBs, f Df other cbsik cki vb^ isv^iiiitrio on mqueist 

Name 



Address 






A 








,^ 




Postcode 
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Colin Christmas turns turtle with 
Sinclair's package 




There ere certain people for 
whom the uaual channels of 
communication, siich as a 
cheerful "Hi, How are you?, 
Your place or mine?. Leave ii out 
John'\ and so on, are viflually 
useless. In this category I put all 
aliens. Chiefty because IVe nev 
er met any or at least any who 
would ^rriit to hawing come 
from another world. 

A4so inlhi^ category, anyone 
from another country v^ho has 
no! learned English^ or any other 
gibberish that I can't 
uodarsiand. 

And most mathematicians. 
That's my eK|>efience for 
what it's worth. The problem of 
course is language. Mathemati- 
cians seem to have their own 
and since my only consistent 



success in that field is to have 
failed every test and exafnina- 
lion I hey cared to set for me, we 
never seem to have anything to 
talk about. 

imagine, then, a cosy meal 
late into the night and me deep in 
conversation with a mathemati- 
cian . , . She is talking about 
computers, learning and 
languages - computer 
languages. Her enthusiasm for 
one in particular cannot be ig- 
nored- \t was called LOGO and 
a 1 1 1 h is took place t wo years ago . 
She was less of a mathemati 
cian, more of a maths teacher. 

I hope the relevance ol that 
little anecdote to this article will 
soon be obvious. Regular 
readers of ZX Compuiing will at 
least be famiNar with LOGO 
through reading e^ceilent ar- 
ticles by Tim Hartnell and the 
series 'S)ogo* by David F^wot- 
nik who has written a BASIC 
program which gives us quite a 
powerful and versatile version 
of LOGO for the 48K Spectrum. 



Rea^Jers will also (l hopel be 
wel! aware of the increasing 
number of utilities end toolkits 
being made available to Spec- 
trum users for work in graphics 
end areas tike computer aided 
design H something of a special 
interest of mine, as regular 
readers might have noTiced. 

Get Computers 
Into School 

LOGO is probably best known as 
a graphics language, Many 
chiidren today will be familiar 
with "^buggies' or 'turtles' which 
many schools bought as part of 
the package in the great Let's 
get computers into schools' 
campaign which in fact is still 
going strong. 

These mini robots receive 
LOGO commands from a com- 
iHiter and move about on sheets 
of paper on the floor creating 
designs and shapes. Needless to 
say, Seymour Papert, the foun^ 



dir^g father of LOGO, had more 
than just graphics in mind when 
designing this language which 
wouT<J 'teach learning'. 

He certainly had young 
children \n mind however, and 
furthermore he had the world of 
mathematics in mind too. The 
common denomi^nator would be 
the computer used as a tool by 
children. The language would 
need to be able to develop 
logical thinking, introduce 
children to computer programm- 
ing and at the same time prepare 
them tor future progjamming 
and languages other than the 
cumbersome BAStC. 

This was Papert'a task. 
LOGO the result. 

It 's not the only competitor in 
the field of languages for educa- 
tion. There s PASCAL, also 
'procedure orientated' and 
Comal which is used educe- 
tionelty in Sweden and Norway. 

But it's not my brief to 
discuss LOGO in detail - 
there's nerther time nor space 
here - nor to offer cdmpaf isons 
with other tanguages Rather, It 
is to give a considered welcome 
to Sinclair's LOGO package for 
the 48K Spectrum, 

The package comprises two 
books, and a software cassette 
by LCSI/SOLK The first book, 
Sinclair LOGO K deals ex- 
clusivaly with turtle graphics. 
The 'turtle* incidentally is not 
the robot kind but a graphics tur- 
tle which appears ^& a small 
triangie on the screen. 

The graphics screen is 
known as the TURTLE'S FIELD, 
and this, apart from the bottom 
two lines of your TV screen, is 
your drawing board. 

The siie of the field can be 
changed using a very simple 
command (ALL commands, 
operations and procedures in 
LOGO are extremely easy to 
grasp - almost literally chitds- 
play"^), this particufar command 
setting the aspect ratio to fXY) 
which changes the scales on 
which your images have been 
drawn. 

Primitives 

LOGO understands a number of 
words called PRIMITtVE PftO- 
CEDURES known as 
PRIMSTIVES and many of these 
have a shorthand form. So that 
to make the turtle appear on the 
screen you type SHOWTURTLE 
or ST (its short form! and to 
make it disappear you type 
HIDETURTLE or HT 

The shape of the turtle gives 
you its POSITION and its 
HEADtNG. This is known as the 
turtle s STATE. Its STATE, 
BACKGROUND colour, all 
movement BACK. FOflWARD. 
LEFT. RIGHT. PENCOLOUR (the 
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turtle IS jmaginad as carrykng a 
pen which it draws wrth, or not 
because you can instruct the 
turtle to lift its pen, in which case 
ii does not draw as it moves), 
the boundaries of its fnovemenc ^ 
ali of the^ can be changed witti 
abbreviated commends. 

Once you have used pfifmitive 
procedures to draw a square or 
some other geomelrical shape, 
then LOGO can be taught to 
ynderstond all of tinesa pro- 
cedures as one procedure by 
simply giving it a name. 

In this wavr by building new 
procedures you are ccritinually 
sxtending LOGO's vocabulary. 
And you can master it in 
minutes. 

Documentation 

The first book goes on to show 
how you can write programs 
which can manipulate words 
and listSr known as OBJECTS in 
LOGO. 

When the software cassette 
Es loaded, the Spactrunnt 1^ in 
TEXTSCREEN mode. Thefe are 
22 lines available for text. 

Every time you use e 
primitive related to the move- 
mefit of tha turtie, you go into 
the graphics mode, again with 



22 lines fc^ graphics and the 
two alraady mentioned which 
are for your conversation or 
communication with LOGO. To 
get back into TEXTSCREEN 
simply type TS^ You cannot of 
course sea the turtle in this 
mode. 

The last part of the first book 
instructs the user on using 
VARIABLES, carrying out 
arithmetic operations, assigning 
values to variabfes, exploring 
the potential of LOGO for pro 
ducsng beautiful da signs based 
on circtes polygons and spirals, 
expioring the capabiiity in LOGO 
of procedures being able to call 
or be called by any other pro- 
cedure including itself (known 
as recursive proceduresL and 
finally the setting up of a game 
using LOGO. 

I can't truthfully imagine 
many people finding this first 
book difficult to usa and for that 
matter, finding LOGO anything 
but fascinating and challenging 
to use. 

Tha second book in the 
package describes itself as "a 
reference manuai for experience 
ed LOGO users, rather than a 
guide for newcomers.'' 

All I can say here is that work- 
ing through the first book is edsy 



and enjoyable and having done 
that, by its own definition, the 
SINCLAIR LOGO package 
welcomes you to the second 
book as 'an experienced LOGO 
user'. 

The reference manual is ex- 
tremely comprehenstve and so 
far has not let me down once, tt 
is set out clearly end is very easy 
to use for reference. Fourteen 
chapters and two Appendices 
take you through first tha basic 
rules for writing and combining 
prcceduresr the grammar or the 
language and from there the us- 
ing of that grammar to make 
LOGO understand what you 
want it to do. Each of the 
PRIMITIVES is then defined and 
their use e^^plained in con- 
side rabie detail. It's this which 
makes it only suitable for ex- 
perienced LOGO users, not its 
degree of difficulty in being 
understood or used. 

Good News 

Like any new message, the good 
news of LOGO has been steadily 
spreading since it was first an- 
nounced in the sixties. Sinclair 
have at last now provided Spec- 
trum users with their own 'bible' 
in the shape of ihis package. 



This meens more discipies and I 
think tha package will find its 
first converts amongs those 
who are in eny way 'instruct 
tors'. 

It is another lenguMe. to 
many of us refreshingly difTarent 
from BASIC. It is widely 
recognised that you tend to 
prefer the language you first 
learned to program with and so 
the package wiii only appeal at 
first to the most open minded 
micro users^ But now that It is 
here in this form, I foresee a new 
wave of programmers end a 
wider yse of LOGO in the 
vocabulary of children and 
teachers in particular . 

LOGO is something new to 
Spectrum uses. Its potential for 
early learning should not be ig- 
nored. Once again we have at 
our fingertips a tool which will 
become commonplace to future 
generations or at least act as a 
stepping stone on the journey 
toward new horizons for the 
liofne computer. 
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To t^ke advantage o[ this simple service, \\x^\ hi! in 
the required mformalion and send it tor a photcwz^opy) 
to: 

ZX Computing Photocopies. 

No. 1, Golden Square, 
London Wm 3 AB. 

together with your money and we'll do the r&^V. 



Los I and can't be replac^"? Well, ii vou ve losl one 
ol the early jssues Ihal cannot be replaced from our 
stocks ol backnumbers, all is not quite lost. 

H you know the article name and Ihe issue il 
appeared m, we can supply vou with a photocopy for 
the miseily sum of £1 .50 including postage and packing. 
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ADDRESS 

POSTCODE 
Please send me Pholocopies ol Ihe JoHowing items 



ISSUE 



ARTICLE 



PAGES 



At £1.50 each, I eiicba#£ . , , , 

Ch4>^up^ dfid Pdwtdl Ordern ihouM be mftdd pdydbl* to ASp Lid. 
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ONLY 

£129 



INC VAT 4 
POSTAGE 



How much would 
you expect to pay for a 
dual 12dK fast access 
storage system for 
your Spectrum that 
Included Centronics 
and RS232 interfaces 
and free word pro- 
cessing software as 
standard? 

Chances are if s a tot more 
than tl2d.95.But this is what 
will t^uy you the incredible 
Rotron Ics waf ad rl ve u n it. 
There are nooKtras -this price 
Includes VAT and poslsge. 




■il^, *w It *r •^■. \. -^ 

fKmomS WAFADRIVr 



A fas! reliahlB dual- 
drivE stpra ne system 



IntegTBted System 

lTte Waf ad ri ve i s a 
complete system which 
contains I he micro interlace 
two 128K drives. RS232 and 
Centronics ports, all in one 
attractively-styled, compact 
unit. There is a minimum of 
connecting leads and r>o ex Ira 
box^s to clutter the desk top. 
Like the majority of profes- 
sional sy stems , the u n its are 
dual drive. This offers the opti- 
mum balance between system 
flex i bi I ity a nd cos t . Bu i I t-i n 
serial and parallel interlaces 
allow the direct connection of 
just about any popular printer. 

Fast and Reliable 

The Wafadrive achieves 
very fast loading and saving, 
but not at the expense of 
reliability- Extensive research 
and the use of high grade 
materiats ensure that the 
Waf adri ve wfll giv€! years of 
dependable operation. Data 



integrity is on a par with 
floppy disk. The fully inter - 
changeable waters are avail- 
able in th re© s iies - 1 2eK , 64 K 
and 16K. Low capacity wafers 
give faster access. They are 
therefore most suitable for 
program develop me piI 
applications. The high 
capacity wafers are suitable 
for more general data storage. 
Loading rate is well over ten 



times as fast as cassette! 

Software 

Armed with the com- 
prehensive user manual, 
blank wafer and word 
processor supplied, you can 
use your Wafadrive straight 
away. There is also a rapidly 
grovdng range of software to 
dfiablethe programmer and 



games ptayer to exploit the 
Wafadrive system to the full. 

Wafadrive for the 16.'4BK 
Spectrum is available now. 
Versions for oiher popular 
ho me com p y 1 e rs are u nder 
development. 

Send a 1Sp stamp for a full 
colour brochure and 
information on software and 
accessories- 



FOR USE WITH THE SINCLAIR SPECTRUM 
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I SPECTRUM REVIEWSI 




Clive anith gives a brief appraisal of the 
latest Spectrum software 




Simple Business 
Accounts by 
Flowchart 

They ssy the simple things in life 
are th^ ba^t, gnd the Simple 
Buiiness Accounts from 
Flowchart certainly proves it. 
S.B.A, comes in a plastic wallet 
alor>g wiih a very sample instruc- 
iton booklat, 8 pag^s and dbout 
50 words to the page. In fact it 
wouldn't matter if you lost th^m 
as the program is menu driven 
and very easy to use. Your ac- 
counts are kept on a weekly 
basis and will keep all your 
balanced h^ . It witl keep track of 
all your expenditures and In 
stead of the programmer listing 
about 5000 headings which 
cannoi be changed Flowchart 
list about 30 which you can 
change to suit yourself ■ You also 
have control over all the 
paranieters, includrng 

password, name of company 
and account headings. 

A\i reports ctn t^ ma^ to 
hard copy end it will list all your 
expenditures separately for 
easy analysis. Reports can be 



made on the ZX printer or any 
printer using the ZX Interface 1 
RS232 pon^ both types print a 
32 column report. 

Data can either be stored on 
cassette, about 13 weeks will 
fit onto a C60. so 2 tapes wiil 
hold a years figures. You can 
also store data in microdhve or 
disc if you wish. Everything in 
this program is made as simple 
as possible but nothing is left 
out. If you use a Simplex book 
you would fmd them very 
similar. 

!n fact. I found this program 
so pood I have dropped my ex- 
isting program in favour of this 
one to run my business on , 

Well done Flowchart. A very 
weH thought out program. 

Astrocode By 
Fiii$t}urv 
Computers Ltd 

By the took of the inlay I thought 
this was goJrig to be (as stated 
OF^ the inlay), tantsHsing and 
frustrating, not for the easily 
discouraged. In fact I doubt that 
ril ever play the game again 



because basically it^s 'Master- 
mind' . 

You are supposed to be in a 
spacecraft which is stationary 
and cannot be moved until a col- 
our code is broken. Of course 
you are in the flight path of 
several tons of meteors. Once 
the code is broken (or guessed a 
sequence of 4 colours) a graphic 
drawn circuit diagram conecis 
up and you fly off lo safety . All in 
all I'm not impressed. 

Master Mariner ey 
Atlantis Software 

Now this is tantalising and 
frustrating, and not for the easily 
discouraged. Master Maiiner is 
written fof the 48 K Spectrum, 
and as the title may suggest it's 
about shipping. 

You are Captain of a saiting 
ship called the Titan Trader' and 
you hsve to sail from one porl to 
another carrying various 
cargoes which you have to buy 
and sell. Of course , its not that 
simple as you have to contend 
with other factors. 

First you have to borrow 



money from the finance com- 
pany so you can buy your cargo, 
as well as paying harbour fees,, 
wages and the dreaded income 
tax^ plus a host of other charges 
which crop up in ihe game. 

As well as handling the finan- 
cial side there is, of course, the 
sailing side of it. You don't ac- 
tuaily sail or steer the ship on 
screen, you just type in your 
destination and by clever 
graphics watch yourship sail out 
of the harbour. This isn' i as easy 
as it sounds because en route 
you may meet pirates or run into 
bad weather and even lose all 
you cargo. 

You have a choice of cargoes 
which you can carr^ and prices 
are different at each port. So if 
you bought arms in London and 
sailed to Liverpool you may f irxf- 
they are cheaper when you get 
there and so you will lose money 
if you sold them* 

The graphics are well drawn 
but are only there for your 
amusement. Great game this, 
one I can recommend to anyone. 

NB. The editor is a sneaky 
fellow. After I wrote this think- 
ing it was a full price game he 
teirs me its one of the new 
cheap range series! In this case 
it's fantastic value for money* 

Garden Plant 
Directory By 
Practical So^ware 

One of my biggest groans about 
utflity programs is that some are 
a poor alternative to the thing 
they are trying to replace. Such 
as desk diary when its quicker to 
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write in the book titan load ths 
program every tima. 

WmW at last I've found ihe 
f Q vers^ f r once ^ Th h prog ra m is 
ideal if you r© bit oif a dimbo' 
Hike me) whan it comas tc 
garden plants. The directory 
hokte 350 flowery and shrubs 
and ara listed in theif common 
and Latin names and gives 
deiaite of each one. 

You can use the program in 
two ways. Eh her to idem if v B 
flower you have by inputing all 
it's characters 1st ECS or to help 
you choose a paniculsr flower 
that you want but don't know 
the name. For instance, say you 
wanted to plant some Howard 
but didn't know what type to 
gel. You simply type in the 
characteristics von want ie: col- 
our, hesBht, spreaC annual, bi 
annual when you want it to 
f tower etc etc, and ft will look 
through its criteria and try and 
find you a flower to match your 
needs. Great if you are just pian- 
ning out your garden. There is 
atso great room for improve- 
ment though. 

Fifst, the program runs very 
slowly (still g^rdner's don't 
move very *asl either), and 
secondly 3S0 plants and ahrubs 
is really a drop in the ocean to the 
number of plants there are. 
Quite often it will find nothing in 
file even when given the 
simplest of requests > 1 think they 
should heve divided the shrubs 
and plants onto different lapes 
to make a larger directory . Still, 
a vey useful program and worth 
a look at - NB. 4 BK version on- 
ly^ 

Stock control bv 
Kemp 

You may or may not have notic- 
ed that the Kemp Stock Control 
program has bean about for 
some time. Well, Kemp have im- 
proved Iheir eKisting program 
and now have one compatible 
wi!h ZX microdrive and an im- 
proved screen layout- The main 
features of this program are 
unlimited entries, audit trail, 
item /supplier search and it is 
mwiu driven with 9 menu op- 
tton«. These include display, up- 
date, correct, stock tist, total 
stock value, dsleta, search and 
recorder/^evalue^ 

The program has a capacity 
of 600 records per file and bet- 
ween 3 50 and 4 &0 records per- 
ftla, which means one 
microdrive cartridge can hold 
700 to 1000 records. 

Each microdrive will save 
both program and data and with 
afull file takes about 30 seconds 
toloadn Variffcation is automatic 
when loading or saving, to en- 
sure security. The program and 
data can still be transfered onto 



cassette but it takes about 
three-and-a-half minutes to 
load. Verification is optional. 

I liked the improved screen 
display which is well laid out, 
and has a green screen effect. 

On entering date you first 
enter the stock number, up to 
10 characters. Next is the sup- 
plier name wh^ch has only four 
characters but allowing 30 for 
description of goods. Neict, your 
re -order level, seven figure max, 
and finally unit cost. There i^s 
also a ref number which has only 
four figures- E wish they gave 
more to hold long invoice 
numbers. 

The search facitity is fast, 
about two seconds, an will 
search either by supplier or 
stock number. 

With a printer permanently 
attached it will keep a full audit 
trail. The beauty of this program 
is that is will operate on the ZX 
printer end all Spectrum Cen 
tronicsand RS232 pnnter inter- 
faces to provide output on a 80 
column printer. You can also 
select 32 or 64 characters par 
line. 

With ease, you can print out 
any stock record, keep a daily 
rile of all updates, corrections, 
creations etc. A stock list of all 
records with their balances p^us 
anything found in the search, 
and whan your rep rings for an 
order, will give an instant list of 
all stock that needs re-ordering. 

The only fault I found was 
you have to enter the date every 
time you update a record. As 
you have to enter the date at the 
start, it would have been better 
to have the option of pressing 
une key to repeat the date when 
updating records of the option of 
changing it i^ needed. 

The program also has an 
a ccess-code to dete r tarn paring , 
but this cannot be relied to 
strongly upon. 

The cassette comas with a 
bookie t to ass ist you b u 1 1 he p ro > 
gram can be followed on the 
screen with ease. Recommend- 
ed retail price is £ld.9S in- 
cluding VAT which is a fraction 
of the price you woutd have to 
pay for a simitar program used 
on a business computer. All 
cassettes are also guaranteed 
for one year and Kemp wili 
answer any queries you have. 

Omnicalc By 
Microsphere 

In the beginning there was Om- 
nicalc, But now. fresh from 
Microsphere is son of Omnicalc, 
yes, you guessed it, Omnicalc 2 , 
it's difficult to review spread- 
sheets as it'a not what they do, 
it's more what they will tet you 
do. If you have never seen a 
spreadsheet before and you are 



in business if s worth looking at 
one, especially if you have to do 
a lot of calculations. The best 
way of explaining it to you m by 
asking you to imagine a larg»e 
sheet of paper wjth lines running 
vatically and horizontally across 
it to form hundreds of small box- 
es. Across the top of the page 
they are numbered from 1 to 
1 00 and down the side from A 
to 2, So each box has a co- 
ordinate ie: At or R . Now, let's 
imagine that you were, say, 
buying and selling. You can 
enter your sales in orie box { A1 i, 
than your cost in another boit 
(A2 } and have your profit appear 
in anot her box (A3 L The ide a is i t 
will take data stored in one box 
and use it to perform calcuta 
tiqns with data stored in another 
box and give you the answer i^n 
yet another box. 

Your screen acts as a small 
window which can be moved up 
and down the spreadsheet to 
cover alt the boxes available. 

Imagine several of these 
boxes holding data and all in- 
teracting with each other, it 
would take hours to write a pro- 
gram in BASIC to handle things 
the spreadsheet can be set up to 
do in minutes. Now this can be 
used in ali sorts of applications 
from manufacturing to sales 
figures. 

The Omnicalc 2 program is 
one of the better spreadsheets I 
have seenp f oi it has the ability of 
giving you a histogram and can 
aEso be used with microdrive and 
interface 1 . It has 99 columns 
across and 2 SO rows deep, and 
will use alt ihe mathematical 
functions that the Spectrum can 
offer. One of it's features is that 
it can repeat equations down 
any column instead of having to 
key them in one by one. 



All the actions on the spread- 
sheet are carried out by a series 
of one letter prompts, such as 
I (input! which then gives the 
opportunity to Equate, or put in a 
vaiuB, or blank and write text. 

Other promts include 
Ctcalculaieh Dldecodel, 
G(goto), K(copv), Tisub-totaM 
and a host of others which the 
3 1 page instruction manual can 
best explain. In fact Omnicalc 2 
has 4 programs, 0M2, 
om64000, omniconvert and 
om delete. The last two have on- 
ly relevance to those who own 
the original Omnicalc 0m2 oc- 
cupies the very top of the Spec- 
trum memory, whereas 
om6 4000 leaves the bytes bet* 
ween 640QD and 65535 for 
any complex primer interface. 

Results can be printed out on 
a 2X printer and to a full ske 
printer connected to a suitable 
interface. 

If you think you need a 
spreadsheet for your business 
needs then I think you won't § o 
far wror>9 with this oi^a. 

Garden Binis By 
Natsoft 

My apology to Ma (soft, I had 
said 'Garden Birds' didn't con- 
tain the Bullfinch. Well, h does. I 
also said that you were offered 
three choices of bird size whiie in 
fact there are seven. After the 
success of this program Natsoft 
are to re1«as« two extra pro- 
grams, Xour^trv Birds' and 
' Coastal Birds' . This gives a total 
of over 2 50 species in ell, cover- 
ing all the birds commonly seen 
in Britain. 

f Consider your wrist siapped 
- Ed.) 



> 



Green 
Fingers 

GARDEN 

PLANT 

DIRECTORY 

mis program contains details 
of 350 tiowef sand shrubs, 

Vbu can select plants bv 

natne or by in^portant 

characteristics (heignt. 

Ilower colour, month 

nf DloomingetC-j. 
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COMPETrTION 



ZX81 and Spectrum 
Software to be 

Won! 

tempted by these 
programs from 
Temptation software 





* 



T«niptAtion Software are based 
in hi^toncal Ry^ gnd h^ve just 
dnnouncdd th6 addition of 'Thft 
Jounmy" to their rang« of pro- 
grams 

The journey is a full blown 
adventure game with graphics 
and self willad mter^ctive 
characters. What makes it 
spHcially f nte resting to ZXCDm- 
puting readers is that it was writ- 
ten by Alan Davis who is e ZX 
Computing contributor. In our 
taat issue wa published the f ma! 
part of one of his adventures and 
we have something special from 
him tucked away for the futurel 

Temptation hava a varied 
range of programs on the market 
for both machines, Admiral Graf 
SF^e> Baron and Dungeons of 
Doom for both ZX 8 1 ar^d Spec- 
trum and Challenge. Las Vegas 
and of course The Journey for 
the Spectrum only. 

The Prizes 

Temptation ar« offering 60 
packs of three programs — 30 
sets of ZX81 and 30 Spectrum 
- for the lucky winners of our 
compettiion. The ZX81 peck 
consists of their three programs 
for this machine and the Spec- 
trum peck consists of 
Challerige, Las Vegas and The 
Journey. 

Please lick which prijre you 
would like when you return the 
brm end who knows, the 
peatman mity soon be calling on 
youl 

The Competition 

In line with the therrte of Temp- 
tation's new program all we 
want you yo fo id yo indentify 
tfis adventurers by their famous 
jisurnay. 

The Rules 

# Thiscormpetitionisopentoall 
UK and Northern Ireland readers 
of ZX Comparing, eKcept 
fismployees of Argus Specialist 



Publscations Ltd. Their printers 
and distributors, employees of 
Temptatiofk Software^ or 
anyone associated with the 
competition. 

• As long as the correct 
coupon is used la postcard in 
this case}, there is no limit to the 
number of entries from each in- 
dividual. 

• A IE entries must be postm ark- 
ed before January 31st 1986. 
The prizes will be awarded to the 
first 60 entries picked at random 
which bear the correct answers, 
the decision to be made by the 
Editor of ZX Compaifng. No car 
respondenca will be entered into 
with regard to the results and it 
is a condition of entry that the 
Editor's decision Is accepted as 
fifasL 

• The winrters will be notified 
by post and the results wiit be 
published in a future issue of ZX 
Compufirrg. 

Unique 

competition 

results 

There was a moderate response 
to the Unique 'wordsquare' 
competition IZX Compuring 
August/ Sept emberK but 
perhaps well put that down to 
the fact that it was the holiday 
season. . . good weather. . , 
that sort of thing. Anyway* the 
lucky winners were: 

Mr M Bradiey of Coventry 
Mr C D Newbofd of Leicester 
Lawrence Milter of Li^verpcN:)l 
Mr H Gunn of Edinburgh 
Simon Turner of West Yorkshiire 
R Ram Shaw of Tyne and Wear 
Mr M J Beaman of Esse^c 
Mr Guri Nediri of Berkshire 
Sukhdev Singh of Middlesex 
iyour club inf^rm&ffon is on i!"s 
w&y, Sukh^^ — frf) 
Alan Hourihane of Wigan 
Mr L Grant of Hawick in 
ScotCand 
and 
M J Da vies of Dyfed, Wales. 



bulging fit to burst. 111 have a 
wonderful time opening that lot 
I groan). However, that's part of 
the reason that Vm here, so if 
vou want to keep quite young 
man happy, enter the Tempta- 
tion competition and win 
vourself some free software. 
After Bit. WHAT HAVE YOU 
GOT TO LOSE? 
Jamie Clary. 

Competition, 



1 



Each of the above should have 
received their prizes by the time 
they have read this. 

Thanks to all of you who 
entered our competrtion. 

The entries have been pour- 
ing in for the PRISM competition 
IZX Computing Oc- 
tobar/November) and each mor- 
ning I enter the office and see 
that tray marked competition" 

ZX Compofing Temptation 
1 (i old en Square, 
London W1R 3AB 

1 — " 

Nama The Adventuref 

Q, On his journev he discovered America. 

A 

Q. This person took elephants over the Alps when journeying. 

A, ...... , , 

Q. An antartic journey ended in disappointment and tragedy for 
this man. 



Q. A man famous for his jioumeys, has a mint sweet named 
after him. 



O, This tarty musician took rats and children on hie Journeys. 

/^ il ■■■■ilfel'f«l!li!l + l llki<l«ll--l i.'l-l-liil ■■»■ k»|i|ili' 

Q. An AfnCQn ioumey was necesaary before this man could 
m«et Or. Livingstone. 



NAME . . . 
ADDRESS 



i*l«l ■»I*I + «''IWIVI'« 



h . I 4 h I 



i i*l-fel-i + . i 



"My machine is a Spectrum/ZXav (please delete as 
I applicable}. 
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Deskjned e^iciusivieiy tor t^ie ZX 
Spectrum. Protocol 4 brings you game 
con tro I custom i sing in a way ihat no other 
interface does. It can accept all commercially 
standard joysticks, inciudmg the Quickshot II with 
"rapid fsre" or Trackball controllers, and iscompatibte with 
ALL Spectrum software, operates LtKE nxED 

OPTION INTERFACES OR CAN BE FULLY HARt^WftHE WOGRAMMEO 

The flexibility Of Protocol 4 control is achieved by a specially 
designed CustomCard system. CustomCards are easily 
prog ram med to suit all types of games. 

Simply clip m a programmed card for immediate customised 
control With preset cards sypptied Protocol 4 can emulate the 
fdlowmg control standards: AGF/Protek. KerT>psion andZX 
Interface 2 - both players. You can change or reprogram blank 
cards ( 1 supplied) to get the responses you want - even on 
games wi thout joystick opti on s 

Utilising Hardware Programmed technology you have the benefit 
of automatic eighi direction control, no power-down 
programming loss, guaranteed conflict-free operation with other 
penpheraJs, including microdrives. and noe)ctra software to load 
or awkward ioyslick movements and key presses to make each 



^ 



time you load another garr^ 
The keyboard remains fully 
operative at alhin^s 

11 IS also perfectly possible to connect up to five Proiocol 4's on 
one Spectrum, each programmed separately, for multiple player j 
control — only possible with the hardware programmed desigr^. 

Incorporated into the design is a computer Reset button for 
clearing the computer memory between games without pulJmg . 
the power plug out. 

Fully guaranteed for 18 months. Protocol 4 comes supplied with I 
five CustomCardSp ten Quick Reference Progfamming Cards 
and complete instructions. 




PROGRAMMABLE tNTERFACE 

As the first fy Ny hardtfwafe Frfogfammed pysiicfc ifitertace. Ihis prodiici 

icis become well established Cfver the past year a r>d will accept ALL 

siafidard foysilcks or Trackballs, including Oui<:Ks^<si II wirh 'rapid fine". 

'or \js& with ALL Specirum or ZXBl sohwart — not jy$t Iho^e wtlh a 

.oy stick option. 

' No Sofiwar^ prog ramming requirad- 

* Programming is nor tost when powei is disconnected between games 

' Eight way movement — with or wrthoiut the fire button pressed only 

requires seiting of the four nofmaidireciioris. 
^ Compatibility is Quaranieod with ALL key reading tachniques — 
machine escfe of BAStC. 
* Sever^f interfaces can be sepataiely programmed and 
fitted 10 orte compuier lor mu^tkpie piayof games. 
Keyboard^ operation rsiotaHy una^ected by this interface, 
as with ail AGF add-ons. and will never conflict with any 
other device litted at ihc samo t^me 
Twelve monlhs guarantee, key pfogramming inf CM-malion 
and a pac k of Ouick Relerence Cards, (o speed up 
seiting of the clips, are supplied wiih 
full inslrucliorts. 

INTERFACE 11 

Th6 AGF Interface H represents ihe &est low cost fnifodudion 
to pystick control 
The AGF' control standard ^s no^ otfered by OMef 100 games or 
ulibty programs for uso with any joystick or tract^baH . 
My game wtuch is controfled by Ihe cursor movement keys (5.6 j.B) or 
, l^& a Protek option is afso compatible wiih Interface II 
i Aiisaf cor^nector allows other peripherals to te cofir>ected at th^ 
same hrrwj 

This ptoducl IS av^ildble tor either the Spectrum or ZXQI, is supplied wHh 
yjinsirucbons, a 12 month guarantee, and a 12/ % discount voucher 
^m^l lurthQf AQF mail^Ofd^r purcna$^$. 



ROMSLOT 



The new AGF RomSiot ts designed for ariyone 
who already owns a programmable joystick mierface, or prefers to use 
the keytioard to control games, and woukj Nke io add the facility of FtOM 
cadndge software to the^r system 

RomStot Will accept the Sinclair range of instant toading games and wW 
also be compaiib^e wuh the new releases from ParHer Software — 
exciting new games only to be available m ROM format. 

This sysiem allows mstani play, Vourcompuier memory size is not 
important and you wpN be able to play games that could ordinarily 
ri^if© more RAM 

RomStot incorporates an extra feature calJed "Restart . This aliows you; 
to inslaniJy resfaiTf the ROM game. 

RomSSot <s guararileed (or 12 months and has a full width expansion 
connector to accept (Oysttck mteilaces. spooch units and printers etc. 

QUICKSHOT 

The Quk*shot |oystic*5 is an eiceHeni value game Mnirollet 
iAcofporaiing suction cups for sure-fodted precision wiih a comfortably 
CDntoured handle oflenng a convenient top tinng buttori as well as one 
on the base. 

QuicKSHonr ii 

Quickshot II has improved styling with a tf igger type finng button as well 
as the top lif ing aciion. wiih a l^oader base for greater suction sEabil% 

It a)so has a unkjue Aulo-Fittf facility which al the flick ol a switch 
provides a constant rapid firing action simulaiing a fast Uigger finger 
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Pfl*CE 

AGF Protocol*. ..........,.*., . .C».95+ei 00p*p 

A<^F PrDgrammablftlnMfwt. £24.95-^ £1.00 p&p 

MF ROfnSiol ,,...£ §.9S+C0.S0pAp 

AGF interface II . . , . , w. *..,-.,.£ 9 95+CO 50p&p 

Quickshpt II Joystick . h .,...,*.*,..,. . .i:iO SO + COM p&p 

Ouickshot Joystick «,.,,,.,«,,. .t 7.95+C0.50 p&p 

E^tra CusloiTiCards' ...... ^ ....,...«. .£ 3^95 Inc, p&p 

(Sptrpack 

Extra Quick Reference , £ O.as Inc. pip 

Programming Cards{ 10 p«r padc) 

Specify Coniful^r .,,,,,,.,.,,,,,,,,. .2X61 

rSpectrum 




I enckjse cheque/R)Stal Order for . . 

Please debit my Access/Visa/Diner s Qud Card 

Account No _ . _ . . . . . . 

Signature .,.,.,..,.,. ....,., — . . . - - 

My Name , 

Address . 



l-|!4 + l«4l4lfcl-l!l + l 



I 4 k ■ M i- i 



ih^-iAltf'ii kl^i+^Alii 



e 



lit 



Send to: AGf Haitfware, tepi 

Wtesi Sussex „ P022 9BY. 

Trade Er^iuinesftng {0243)823337 



. FieepMi k Bogrior Regis. 



There's nowhere else to go 




IPROGRAMMINC HINTS! 




Ray Elder gives hints on developing your 

programming with the aid of a program 

by Steven Bridge of Bristol. 



OK. 

So you've donci thi^ really hard 
worln, thought of somethtng to 
write, sat down and produced a 
working, debugged program. 
You are pleased The rest of the 
family make approving soynds 
and you decide that you will 
send your brain-child to be 
pub! i shed. Some weeks later an 
envelope drops through the door 
and yoE> rush to open it to find 
out just how many of those blue 
notes they are offering. 

Shock! Horror! They are so 
unaware of real talent that they 
have rejected your masterpiece. 
Obviously they're pretty stupid 
so you cancel your subscription 



and look for another, more ap- 
preciative magazine, 

probably 7 S% or more of the 
programs submitted to ZX Com- 
puting are rejected because 1 
eireedy have a similar program 
awaiting publication. The new 
one may have different features 
or been prog rammed differently, 
but once ) have accepted (or if 
the previous editor has ac- 
cepted) a program then sooner 
or later we will publish it. 

Most of the other rejeclions 
are because the program has 
been left in an unrefined state. 
What do I mean by that? 

Steven Bridge has very 
ger^erously given me permission 



to use his program to try and 
demonstrate how you can refine 
a program. I do appreciate how 
difficult it is to accept critism 
and to allow your work to be 
criticised in print must be twice 
as bad^ so my most heartfelt 
thanks to him for taking the hot 
seat I 

Steve's Program 

Take a look at Program 1 . This is 
Steve's ongmal program, it has 
no drastic bugs, (there is one 
very minor one that is not fetal 
— can you spot it ? I, and it works 
fine, performing the task intend- 
ed. 



So what's wrong with it? 
Answer, nothing! But let's take 
what Icafl 'Hhene»^t step". 

The first thing I noticed was 
the system of producing the 
superb music, obviously Sieve 
had developed this note by note 
in the Data statement and us ad a 
system where 999 was the 
"rogue value" which signalled 
the end of that section. 

However, now that the 
music was completely 
developed it is no Eonger essen- 
tial. AJso is seems a shame to 
only use it once. With this in 
mind I created a subroutine at 
BOOO-8020 in my program 
(program 2), 

The RESTORE allows me to 
C^ll it mor^ than once arvd find 
the correct starting point of the 
Data each time, knowing the ex- 
act length allowed a FORMEXT 
loop to be usad. varrablas a and b 
can both be READ sn one go and 
the whole lot fits in one line. 

The nest thi:ng I noticed was 
the frequent use of PAUSE 100: 
CLS and so I thought another 
subroutine would be m order. On 
my listing I created this 
subroutine at fine 8100. 

Notice I used an empty loop 
instead of PAUSE, This is partly 
a leftover technique from my 
ZXei days when PAUSE caus- 
ed a screen flicker and an occa- 
sional crash. However I still use 
it on the Spectrum because on 
occasions a player may be slow 
to remove his finger from a key 
and cause the paus^ to be ig^ 
nofed. RemembertKetapaiJseis 
cut short by a key being pressed 1 
Variable qu is initialised in 
Steve's program but never 
used, He was probably going to 
use it as a question counter then 
developed his program in 
anotbef way. As it is redundant 
we ought to remove it for 
neatness' sake- 

Steve owns a 16K Spec- 
trum, so, fof the sake of memory 
saving, 9 reduced vanabte 
"score" to "so". It would have 
been even better to have used 
"3" but 1 wanted to keep a 
balance between economy and 
legibility. For the latter Steve's 
name is the ideatt 

The Big Step 

So much for the simple^ nit pick- 
irtg modifications^ To get a good 
overall view of his program, and 
in fact any program, it is essen- 
tial to get a print out of the 
listing. For this purpose the sad- 
ly defunct ZX printer or the 
Alphacom 32 is ideal. 

With a lasting available the 
partem of the program emerged 
and I traced it through looking 
for repetitive actions, initially m 
order to create subroutines but 
soon I became aware that it 
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could be summari&ed in a simple 


form as 


follow $: 


• 1 


Print a£ the same posi- 




tion tha question 




numbef. 


• 2 


Print at the same posi- 




tion Tha question and 




3 options. 


• 3 


Get an input. 


• 4 


Beap. 


♦ 5 


Chack answer if 




wrong print this at the 




same pOB. and give 




correct answer. 


• 6 


Check answer, if cor> 




red print ihi&, 3dd 10 




to score. 


• 7 


Naxt quest i oil. 




The only thin^gs thet changed 
were the questions, the options 
and tha posiiion the correct 
answer was in. 

As so much was repeated I 
looked for a way to set up a for- 
mat and ufis Data for the dif- 
ferent questions each time. 

The obvious one was the one 
I u^d. €ach question was set up 
as a DATA line starting from line 
9000^ and each jina consists of: 

• The question — a string 
variable 

• The 3 options — numeric 
variables 

• The position of the answer 
in the optioi^B — a numeric 
variable 

This makes it simpticfty itself 
to amend, alter, increase or 
replace any of the questions as 
they all follow the same layout. 
To store the three options I used 
a DiMensioned array. This 
Mould prove easier to find when 
printing the correct answer. 
Also while I was about it I 
Thought it might be nice to give 
the correct answer even if the 
player had chosen correct ly^ a 
confirmation of his choice. 

Finally I used variable a {f{>r 
answer I to hold the position in 
the options of the correct 
answer. 

The Final Step 

Une 150 RESTOREd the Data 
pointer to the start of the ques- 
tions and line 200 set up a loop 
counter!. 

I decided that as we knew 
how many questions were to be 
asked a main loop was suitable. 

Using the value of "i" it was 
straightforward to print up the 
question number as Steve had in 
hisonginal. The data was READ 
into q$H each element of cl) and 
''a" then the pause^ ^Is 
subroutine was called. All in the 
or^ iiifve. 

Line 2 1 prints out a) I the in- 
fofrrtMion. Not ice the loop 'T' ^o 
print each o| I etement. and how I 
utilised its value to provide 



suitable spacing and the 
numbering. This was tour>d by 
trial and error. Quite often a fair 
bit of time needs to be spent on 
just formatting the screen to 
give a balanced, affective 
display. Of course, each person 
has his own preferences for the 
way a screen is laid out« this only 
happens to be mine, 

IJne 212 gets the input. Here 
I used INKEYS. My reason was 
that the tass key -pressing the 
liser did the more he could 
concentrate on the questions. 
The fact that only a single 
number from one to three was 
required made it most ap- 
prcpriete^ 1 also introduced a 
simple but effective check that a 
suitable key was pressed « all 
other keys (except BREAK of 
course) are ignored. 

Une 21 5 provides the BEEP 
then goes on to check for the 
correct answer by comparirig 
the VALue of the input aS to 
variable 'a'' read from the Data. 
The variable 'V is also used to 
identify the correct element of 
c( 1 for printing in both ' correct" 
and ''wrong" messages. 

The line than increases the 
score a nd jumps over li ne 2 1 6 1 o 
line 220. Line 216 is the 
''wrong" message and is only 
reached if VAL aS is not equal to 
*'&" when checked by line 215. 

Unas 600 to 701 follow 
Steve's format of presenting the 
messages and line 701 uses 
PAUSE to wait for key. At this 
stage there has been a lengthy 
gap since the last required key 
press so there should not be 
much chance of lingering 
fingers. 

Further Steps 

Welt, Steve agreed with me that 
this program was much more ef- 
ficient and easily adaptable than 
before, and we talked about 
other modifications it was now 
possible to make with the extra 
memory available. 

Most of these we'll teave for 
you to experiment with The 
first one was that, for the sake 
of user friendliness, a prompt to 
' 'Press 1 .2 or 3' 'would be nice 
after each question the prompt 
removed on a valid input. 

Then we thought that we 
could ir>crease the number of 
questions, A possible idea — 
especially with a 46K machine 
— would have to be twice the 
number of <^eetions in memory 
as were required to be asked and 
chose them at random. This 
would make for tremendous 
variation each time the game 
was played. A system of checks 
ing that a question wasn't 
repeated would need devising 
tcjr ihis' 



Slew s of^stm^l pifogtsm 

2 LET score=0: LET qu^l 
100 BORDER 0s PAPER O: INK 7; C 
LS 
110 PRINT AT 4,7i"Q U I Z M A S 

T E R*^ 

112 PRINT AT h^h; INK 4; BRIGHT 
1; FLASH Ij'^Press any to to sta 

rt" 

113 PAUSE 0£ CLS 

lis PRINT AT B, 13; "QUESTION i ** 
life READ a: IF a=999 THEN GO T 

200 

117 READ b! BEEP a/10,b: 60 TO 

1 16 

lie DATA 2,7,2,7,1,9,1,12,1,11, 
1 9 2 142 14 

119 DATA 1,14,1, 16, 1,11 ,Ul2t2, 
9,2,9,1,9,1,12,1,11,1,9,2,7 

200 DATA 999 

20 i CLS 

210 PRINT AT 2,05 'Mn what year 
did Captain Scott Reach the sou 
th pale^ ■' 

213 PRINT AT 5,0; "1.1912 2-1911 
3. 1910** 

214 INPUT LINE a* 

215 IF a»<>"l" THEN BEEP -1,1s 
PRINT AT 10,3;**WRONe THE ANSWER 
WAS 1912'* 

216 IF a*=*'l" THEN BEEP .1,2: 
PRINT AT 10,13; FLASH 1 ; "CORRECT 
*V; LET score^^core+ia 

217 PAUSE 100! CLS 

218 PRINT AT S, 13; "SUESTION 2**1 
PAUSE 100 

220 CLS 

223 PRINT AT 2,0; "In vjhat year - 
did London Airport open,** 

224 PRINT AT S,0; '^1.1945 2.194 
6 3.1943" 

225 INPUT LINE a* 

226 IF a«<>*'2" THEN BEEP .1,1: 
PRINT AT 10, 3j "WRONG THE ANSWER 
WAS 1946" 

227 IF a* = ""2" THEN BEEP ,1,1 3 
PRINT AT 10, 13; "CORRECT": LET sc 
ore=score+10 

22B PAUSE 100: CLS 

230 PRINT AT B, 13; "QUESTION 3"s 
PAUSE 100: CLS 

231 PRINT AT 2,0; "In what y^ar 
was the "first London Marath 
on, " 

232 PRINT AT 5, 0j" 1.1982 2.198 

1 3.19B0" ^ 

233 INPUT LINE a* ► 
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234 IF a*<>"2" THEN BEEP .1*1: 
PRINT AT 10,3^ "WRONG THE ANSWER 
WAS 1981" 

235 IF aS^"2" THEN BEEF .l,li 
PRINT AT 10,13? "CORRECT": LET SC 
are-^core+10 

300 PAUSE 1001 CLS 

310 PRINT AT 8»l3j "QUESTION 4" 

312 PAUSE 1001 CLS 

314 PRINT AT 2,0; "In What year 
Mere the cats eyes ^irst manu-fac 
tured. " 

315 PRINT AT 5,0; "1.1934 2,193 
6 3. 1975" 

:a6 INPUT LINE a* 

317 IF a*<>"3" THEN 
PRINT AT 10,3; "WRONG 
WAS 1935" 

318 IF a*="3" THEN BEEP -1,1s 
PRINT AT 10, 13; "CORRECT": LET sc 
are=s[:orB+ 10 

320 PAUSE 100: CLS j PRINT AT 8 
, 13; "QUESTION 5": PAUSE 100: CLS 



BEEP .1,1: 
THE ANSWER 



321 


PRINT 


AT 




0;"lh 


what 


year 


was Hailey 


'5 




comet -fj 


irs 


t s 


ighted. " 














332 


PRINT 


AT 


5, 


0; "1. 


1910 


2. 


191 


1 3, 


1909" 














400 


INPUT 


LINE 


: a* 








445 


IF a*< 


' y 


1 " 


THEN 


BEEP 


. 1 


,1: 



PRINT AT 10,3; "WRONG THE ANSWER 

WAS 1910": PAUSE 100: CLS 

450 IF a*="l" THEN PRINT AT 10 

, 13! "CORRECT": LET score=score+l 

0; PAUSE 100: CLS 
460 PRINT AT S, 13; "QUESTION 7": 
PAUSE 100: CLS 

467 PRINT AT 2,0; "In What year 
was the opening of the forth bri 
dge. " 

468 PRINT AT 5,0; "I, 1964 2.196 
1 3-1963": INPUT LINE a* 

469 IF a*< >"3" THEN BEEP .l,li 
PRINT AT 10,3? "WRONG THE ANSWER 
WAS 1963": PAUSE 100: CLS 

470 IF 3*='*3" THEN BEEP .1,1: 
PRINT AT 10, 13? "CORRECT"? LET sc 
ore=score+10: PAUSE 100: CLS 

473 PRINT AT 8,13; "QUESTION 8"; 
PAUSE 100: CLS 

474 PRINT AT 2,0; 'In what year 
did England win theworld cup." 

475 PRINT AT 5,0; "1.1966 2.196 
7 3.1964": INPUT LINE af 

480 IF aS<>"l" THEN BEEP .1,1: 
PRINT AT 10, 3 J "WRONG, THE ANSWER 
WAS 1966": PAUSE 100: CLS 
401 IF a*="l" THEN BEEP .1,1: 



.1,1: 

LET sc 



PRINT AT 10, 13; "CORRECT": LET sc 
Dre=score+10: PAUSE 100: CLS 

490 PRINT AT S , 13; "QUESTION 9": 

PAUSE 100: CLS 

500 PRINT AT 2,0; "In what year 
Ma5 Oil discovered in the north 
sea by S. P. " 

510 PRINT AT 5,0J "1.1970 2,196 
9 3-1973": INPUT LINE at 

511 IF a*<>"l" THEN BEEP .1,1: 
PRINT AT 10,3;"WRaNB THE ANSWER 
WAS 1970" 

512 IF a*="l" THEN BEEP 
PRINT AT 10,13? "CORRECT"t 
ore=score+10 

513 PAUSE 100: CLS 

600 PRINT AT 10, 14; "Game over": 
PAUSE 100: CLS 

700 PRINT AT 4,6; "Y OUR S C 
R E = "? score 

701 PRINT AT 7,4; BRIGHT 1; INK 
2? FLASH 1; "Press any key to pi 

ay again" 

702 INPUT LINE a*: IF a*="y" T 
HEN RUN 

703 STOP 

SO0 FOR a=0 TO 3: SAVE "Qui 2 mas 
ter" LINE 1: NEXT a 



We even mused on a way to 
present ihe options in a different 
ordef so that the date had to be 
remembered and not the post- 

ijon m the options^ For this one 
we Greeted these lines: 

205FORi = l TO 4 
206L£Tx=INT(RNO*3)+1: 
LET v = fNT (RND *3) + 1: IF 
x = v THEN GOTO 206 
207IFK = aTHENLETB = y:G0 
TO 209 

20eif y=aTHENLeTa = x 
209LETz = c{k);LET 
C(x|=:c(vJ:LETs=z:NEXTi 

This swaps two elements of 
ell at random, four times. Lines 



207/208 keep track of the pos- 
tion of the correct al^swe4'. 

Another idea was that the 
option data could be made into 
strings so that some answers 
could be words as well as 
numbers and op«n up a whole 
naw range of questions. All that 
would be necessary would be to 
DIMension c$l3,4) and use c$() 
instead of c{}, the number 4 
would be altered to the length of 
the longest word in the answer. 

As it was now getting to 
1 , 30am and l had to write this 
lot up. we parted. 

And so, here endeth tha 
lesson...... 



Thf "naw improved" varsion of Quiimastar 



BORDER 



100 LET sc^0: DIM C (3) 

0: PAPER 0: INK 7: CLS 
120 PRINT AT 4,7j"Q U I Z M A S 
T E R";AT 6,6; INK 4; BRIGHT t; 
FLASH 1; "Press a key to start." 
150 PAUSE 0: 60 SUB 8000: CLS i 
RESTORE 9000 
200 FOR i=l TO 8: PRINT AT 8,13 

J "QUESTION ";x: READ q*,c<l),c(2 

) ,c (3> ,a: GO SUB 8100 
210 PRINT AT 2,0;qSr FOR j=l TO 
3: PRINT AT 4+j»2,l3;j;" "iC<j> 

ZX COMPUTING DECEMBCR/JANUAFIY \99b 
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;: NEXT j 

212 LET a*=INKEY*: IF a*="" OR 
a*<'*l" OR a*>"3" THEN GO TO 212 

215 EEEP .1,1: IF VAL a*=a THEN 
PRINT AT 14,9;c<a);" is CORREC 

T"! LET sc^sc+10! GO TO 220 

216 PRINT AT l4,3r'WR0NG, THE A 
N5WER WAS ";c (a) 

220 GO SUB 8100: NEXT i 

600 PRINT AT 10, 14; "Game over": 

80 SUB B1O0 

700 PRINT AT 4,6;"Y U R S C 
R £ = '*;^c: GO SUB 8000 

701 PRINT AT 7,4; BRIGHT 1} INK 
2? FLASH 1 J "Press any key to pi 

ay again": PAUSE 0: RUN 

3000 RESTORE 80l0i FDR i=I TO 19 

: READ a,bj BEEP a/ia,b: NEXT i: 

RETURN 
G010 DATA 2,7,2,7,1,9,1,12,1,11, 
1,9,2,14,2,14 

8020 DATA 1,14,1,16,1,11,1,12,2, 
9,2,9,1,9,1,12,1,11,1,9,2,7 
a 100 FOR j=l TQ 300: NEXT j: CLS 

! RETURN 



9000 DATA "In what year did Capt 

ain Scott Reach the south pole, 

" ,1912,1711, 1910,1 

9010 DATA "In what year did Land 

on Airport open. ", 1945, 1946 , 1943 

,2 



9020 DATA 
first 



In what year was the 
London liarathoni " , 19B 



, 19G1 , 1980,2 



9030 
cat 
1934 
9040 
ey ' s 
,191 
9050 
open 
64, 1 
9060 
and 
, 196 
9070 
di sc 

PM 
* 



DATA " 
s eyes 
,1936, 1 

DATA " 

0,1911 , 
DATA " 

ing oi 

961 , 196 
DATA 

win the 

4,1 
DATA " 

overed 

,1970, 1 



In What year were the 

■first manufactured-", 

93S,3 

In what yeAr Mae Hall 

comet first sighted." 

1909,1 

In What year was the 

the forth bridge. ",19 

3,3 

In what year did Engl 

War 1 d Cup . " , 1 966 , 1 967 

In what year was oil 
in the north sea by B 
969,1973,1 



Keypancl Kits Keypanel Kits 
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foFHigh Flyers... I and Early Learners. 



in^u.ni Ami inclividujl 

Look at thf *t Ftavuri'ill 
[>iir;^hlf itfl^iy-flxl Piaitic thiI 

i. .1 fLilpi i.i r^L 

^1.1 El bl.iii k piiincl^ itrtiit itiprr 

Vfr I P r i n I i.-tl "S p cc t ro Fit fl f d ' 
Ijhrls fiif a pri>tfr^^k}nal llni'^ll, 

I xcfiiK Uf\t wizh Ji i^>yMh h Tor iill 
txcli kil 1 i^niri^ in i^ c Icar 

10 M^iU^bl^^k Kcjpancli, ^i 
kHc f I V* III lit I ri i tt^ i>i r f I ■l*> ^^ I i ■ 



with ift<srd»^. ^yiiituil^and 

tila[il(^ |{>r yciurfTiF^'iidr^ii^il, 
\ ittuit fi>r l-ilihKT l^ilcil, 
t^lijtl^f Siiniilalinn jnd all mulll- 

;i|ip3i4:jlu»ns„ 

The I'JrfT a^l^-on for yt^ur 
KpcrCritfffi. 

CI H* tarn Krj'panrI Klcw 

^ rr Jl ,4 .*> ^ pi H" 1 ^ p |i it p r JV h » 

tniiii W H ^M ITH Mui itHikd 
^nrnpnttT vb>rv> cir tiy^ return 

ftOm \f II I J MIXED 

Kca-iiiiiH, 

ikrk*.liflri Hi,<i KJi 



ipiiU" ^ L umpliE'^Ecd '^i^hl Inr 
CI Til adull cycv, i^ul yiiun^ 
fhilrtrcn rcslly ds* nerd 
M>n3i.'ihiiiKhi>liicr tu cn^furr 

cduiMiicfnal pnt^mni** In 

llii"*!- firsitjlr pri tiled 
li^vrlJ]^^ ^rt' 111 1)11 nu-d c»rl 
iiiiliiiduijl liKJiiiii^finiiiH'^ dJMA 
pmdtKCii vICJr J mi hifiiplr 
kryhcpjrd liir yiiiitl>£ ii-^rr^, 

I lu~ Hil %{NnEjin% J toiviplelEr 
riJFiht^ ti( pjilfU. [irnili'4 11144 
lar|£r clear tf pcfaCtf. (t^P'lhc'r 

i. -*w. Mpprf i^MT. upptT timi 
UiVif^r, hi J 13 k kr^fpuillno ^is^d 
I mi hi J Ilk p^iiti!» iur >»u u* 

IVtur (hilil 11 ill j2,rc nmfr 



IriHii in LIT ^pciiriPfTi ^« iifcn eIic- 
1 npi3j iliurr I Ai : It L I M ] T E D 
Hr^flLin^. hi rk^hirv NfpCt l^h. 



Piraftc M^ud iiic: 

#£^.49 plki^ i^p EiApratli. 

. ... , Birlj irfrti^ftrr* lt*f» 
.1 £i.^f plu^ ,^^p |P-S|! rjiih 
C< l-k-cf^r it^ p-li-d %T- d.tlil i 1 %44 1 

I t-ni liP^i- a i tir i|u r i'H.I K 
pj^iihlr tft SK>|-T* A* H l.l^lT1vi>. 



%AV|l 



%IH)Rli!»il 
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A brilliant version of Chinese Checkers 

from A N Morton in W. Germany — can 

YOU beat the computer? 




If you enjov playmg board 
games and are fascinated by 
their hidden logic, then this pro- 
gram is for yoti! 

Go bang must be the Chinese 
forerunner of "naughts and 
grosses", although somewhat 
more elaborate, as one would 
expect from en oriental game. 

The aim of the game is to 
make a tine of five '*slones" 
diagonally, vercicallv. or 
horiiontally. The black or white 
stones are placed on the in- 
tersections of the board. The 
rules of the game are fully ex- 
plained in the BA&IC program. 
This program combines 
machine code end BASIC, so 



that computer respor^ses are 
very rapid, considering the 
lengthy calcuiations involved in 
generating a single move. The 



game can be 

played 3t three levels 

of varing Subtlety. Level 

three should present a challer^e 

to even the most experienced ot 

players. 

Program Structure 

The REWI statement houses the 
machine-code routines which 
are explained in a f oNowing sec 
tion. 

Lines 1 to 3 1 print oul the 
ruJes of the gamen which are 
displayed for as long as it takes 
to set up the variables between 



TaWe 1 - ivtochine code routines tor Gobang. 



Lines 1000 to 1074 
Lines 899 to 903 
Lines 910 to 937 
Lines 800 to 867 
Lines 700 to 731 
Lines 732 to 777 
Lines 480 to 508 

Lines 400 to 407 
Lines 41 B to 446 
Lines 309 to 379 



search for 4 ston^- lines (computer) 

search for 4 stone-lines (player) 
generate winning or blocking move 
search for 3 stone-lines (level 3 computer} 
search for 3 storse lines (level 3 playerl 
generate appropriate move for a "S-Kne'' 
search for 3 stone-lines (level 2,3^ 
computer) 

search for 3 stone- lines (level ,3, player) 
generate appropriate move 
deal with the 2 stone- lines 



lines 94 

and 112, 

corresponding to 

th^ boa rd'boun claries. 

game-lever is ^siablrshed 

between tines 33 and 38, then 

lines 60 to 9 3 print a 9 x9 board 

with coordinates. 

Lines 113 to 1 1 8 play the 
first move, (computer always 
startsKby printing an "X" at 
board-center and rioting the 
move in the two ^'internal 
boards", Atz.ki, and the 
machine code matrix contained 
above RAMtop. The Aiz,kl 
matrix is for generating and 
checking "allowed moves" and 
the machine code matrix is for 
identifymg lines of stones. 

Unas 120 to 134 then ask 
for the player's move, checking 
whether it is valid, then noting 
the move on A(z,k) and in the 
machine code ma trisc, where the 
value poked for a computer's 
sto ne is 3 , for a pla y er' s s t one 7 , 
Line 1 34 finally prints an "o" at 
the position chosen by the 
player. 

From hereon the work startsi 
Lines 137 to 1 43 route the pro- 
gram to various subroutines 
depending on the number of 
moves "M'^ played. Lines k200 
to 300 produce the first three 
opening moves After the sixth 
move, the program is sent on a 
long and tortuous journey 
through countless IF,,. THEN 
statements to finaKy end up at 
line 1 4 5 wherethe move is then 
primed on screen. 

After the ninth move and 
each move thereafter, lines 119 
and 140 route the program to 
subroutines 600 and 641 to 
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P- 

i 



check for a possible win, in^ 
wNcb case the result of ihe 
game is printed, logether wiih 
the numbar of moves played. 
Lines 630 and 658 deaf the 
machine cwJo matrix, then an 
option for relay is given. The re^i 
of the pfogram genetates ap- 
propriate moves after identitica- 
tionof 4,3 or 2 slone-iinesinthe 
machine code matrix. 
Thereafter, the pfogrsm 
operates as described in taUe 1 . 

Variables used in 
program 

(Z,K1; IRXK Ull; IW,L): <F.E): 
(S-T): represent board coor^ 
dinates, (line., column}, at dif- 
ferent points of the progrann. 

AlZ,Kf: represents the value 
assigned to a particular point 
IZ.KI on the board. 

A = 3 for board -boundaries 
A ^ - 1 fof computer stone 

A = 2 for playerstone "o" 
A = for unoccupied po:gj- 
lions 

M; represents numtaer of moves 
played, H; the game level all 
other variabks are for catcula 
tions. 

Machine code 
routines 

(USR 16514. USH 1 6650. USR 
16637) 

The machine code routines are 
the ''heart'' of the program, 
without which the game would 
be much too slow Essen t^^ily, 
these routines search through a 
block of memory, reserved 
above RAMtop. for values cor- 
fssponding to Stone-patterns, 
which dfe POKEd into the 
mamorv-matfix after each 
move^ When a "line" is iden- 
tified, the routine returns to 
BASIC, where the contents o^ 
reg-pair BC are decoded to 
er>able the appropriate move to 
be generared. The value of B 
gives the position of the first 
stone in the line. The C- value 
corresponds to the type of line, 
vertical p horizontal or diagonal. 
If no line is found, then BC = 0. 
so USR 16514 or USR 
16650 = 0. If the move 
generated by USR 1 65 1 4 is in^ 
vaKd> a^ can happen at board ^ 



boundaries, then the progrann is 
sent back to search for another 
line via USR 1 6650. after the 
BC values have been repoked in- 
to addresses 3 1 985 to 3 1 988. 
Addresses 32000 to 32002 
ere reserved for stone-vakue (3 
or 7^, line length and Jine-sum. 
USR 16637 Clears addresses 
32017 to 32T45 correspon- 
ding to (he machine code 
matrix. 

Getting it all 
together 

Before doing anything, RAMtop 
must be lowered \k^ address 
31985, by typing En 

POKE 16388.241 

( + NEWLlNEt 

POKE 16389,124::; : 

NEW 

To check that RAMtop is at 
31985. enter 

PRirsfTPEEK 16388 + 256 
* PEEK 1 6389 

The next step is to type in the 
hex loader program, making 
sure that the REM staternent 
contains at least 1 45 characters 
and that the first address to be 
poked (if using another hex 
baderl, is 1 6S1 4. Now RUN the 
loader program and type in the 
hesc code in the same order as 
listed in '^ Machine code 
routines' ', pressing NEWLINE 
after each line of code entered. 
After entering the last lirve of 
code, type in ST to stop pro- 
gram. Wow delete each line of 
the loader program leaving the 
REM line, then type in POKE 
1 6510,0+ NEWLINE to givean 
gnerasable REM Hne. As a 
precaution, SAVE the REM line 
on tape. You are now ready to 
GO-BASIC! 

With the REM line strll in 
memory, type in th^ BASIC pro- 
gram as listed. Type RUN 
1076 + NEWUNE to SAVE the 
completed program on tape. 
The program will then start, ask- 
ing you for a game! Vou might 
need a break after all the typing 
you will have done up to this 
point f By entering S after the 
board has been printed, you can 
opt out (apart from pulling out 
the jack?K Remember to lower 
RAMtop to 31985 before 
loading the program from tape- 



Table 1 . Machine code routines for Gobang. Hex loader lor Qobang 
machine code^ BASIC listing for Gobang. 



Hex 

OEOO 

3A007D 

211170 

0681 

BE 



Mnemonic 

LDC.O 

LDA.(32000t 

LDHL32017 

LDBJ29 

CP(HL1 



Comment 

A- 3 or 7 

First address of matrix 

Count 129 

Search for first stone 



2604 


JRZ, + 4 


Jump if found 


23 


INC HL 


Next address 


lOFA 


DJNZ. - 6 


Jump back (o search 


C9 


RET 


Return lo BASIC 6C = 


C5 


PUSH BC 


Save count 


E5 


PUSH HL 


Save address of first stone 


ED4B0V7D 


LD, BC,(32001t 


B = j320O2),C = 132001) 


23 


INCHL 


Next address horiz-line 


86 


ADD AJHU 


Line sumrriing 


lOFC 


DJNZ, - 4 


Jump to next address 


A7 


AND A 


Clear C-flag 


69 


CPC 


Line found? 


2005 


JRNZ, + 5 


Jump if not found 


El 


POPHL 




CI 


POPBC 


6= start of line 


0E01 


LDCI 


C= 1 horii-lino 


C9 


RET 


Return lo BASIC. 


El 


POPHL 


First stone address 


ES 


PUSH HL 


Save address 


3AO07D 


LD A. 32000} 


A = 3 Of 7 


ED4e0l7D 


LDSC,32001] 


6 = Fine-length* C = line-sum 


1 1 OFOO 


LD0E.15 


Vertical line step 


19 


ADD HUDE 


Next address on line 


86 


ADD A,{HL) 


Line summing 


10F9 


DJNZ, - 1 


Jump to next address 


A7 


AND A 


Clear C-flag 


B9 


CPC 


Line found? 


2005 


JRNZ, + 5 


Jurrip if not 


El 


POPHL 




CI 


POPBC 




oeoF 


LO.CJS 


C« 15 for vertical line 


C9 


RET 


To BASIC 


El 


POPHL 




E5 


PUSHHL 




3A007D 


LD A, (320001 




ED4B017D 


LD BC,t32001 1 




111000 


LD OE. 1 6 


R'diagonal line- step 


19 


ADDHL,DE 


Next address on line 


B6 


ADD AJHU 


Line-sum 


10F9 


OJNZ, - 7 




A7 


AND A 




69 


CPC 


Line found? 


2005 


JRNZ, + 6 




El 


POPHL 




CI 


POPBC 




0E10 


LDCJ6 


C = 1 6 for R-d lag -line 


C9 


RET 


To BASIC 


El 


POPHL 




E5 


PUSH HL 




nicoo 


LDDE.28 




19 


ADDHL.DE 




7E 


LD A,(HU 




ED4B017D 


LD0CJ32OOU 




A7 


AND A 


• 


1 1 OEOO 


LODE, 14 


L- diagonal step 


ED52 


SBC HL.DE 


Ne?(i address up line 


86 


ADDA,(HLI 


Line-sum 


10F8 


OJNZ, - 8 


Next address 


69 


CPC 


Line found? 


2005 


JRNZ, + 5 


Jump if not 


El 


POPHL 




CI 


POPBC 




0E0£ 


L0CJ4 


C = 1 4 f or L-diag-line 


C9 


RET 


To BASIC 


El 


POPHL 




CI 


P0P8C 




3A007D 


LD A J 32000) 




1894 


JR. - 1 0S 


Jump back to search 


0000 






0681 


LDB.129 


Set counter to 129 


21117D 


LDHL.32017 


First address of matrix 


3600 


LD {HLI.O 


Set contents to zero 


23 


INCHL 


Next address 


lOFB 


OJNZ, - 6 


Jump back to set 


C9 


RET 




0000 






2AF17C 


LDHL,I31985» 




ED4BF37C 


LD6C,(31987) 




ieE3 


JR, -29 


Jump back to search 
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mm 


Hex loader for Gobang machrn« codft. 


26 


PRINT AT l6,i;"PLAY BLACK A | 






ND ALWAYS START. " | 




1 REM 


27 
2S 
29 
9,19; 
30 
31 
32 
33 
54 

1 1 ^ 


PRINT AT 17,13;"0 X 0" 

PRINT AT 18,13;" 0X0 " 

PRINT AT 19,13;'^XXQXX"?AT 1 

"tWAIT)" ; 

PRINT AT 20,13;" 0X0 " 

PRINT AT 21,13;"0 X 0" 

GOTO 94 

CLS , 

PRINT AT 10, 11; "CHOOSE LEVE 
1 ^11 




THERE ARE 146 CHARACTERS IN 

THIS LINE 




Plf^-f 111^ taif ksi A 1 ^ kH ■■■■■■■•■VVVVVVVVPV 








la LET X=16S14 

20 INPUT A* 

25 IF A*="ST" THEN STOP 

30 PRINT AT 21 ,0; " "| 




AT 2 1 , 1 ; A$ 

40 SCROLL 

50 POKE X,16*C0DE A*+CODE A* (2 
)-476 

60 LET X=X+1 

70 LET A*=A*(3 TO ) 


L 1,^,^ 

33 PRINT AT 11^11; "4-l?i;i!lBt?N" 

36 INPUT Z* 1 

37 IF Z*<"1" OR Z*>"3" THEN 60 
TO 34 

38 LET H=VAL Z* 




80 IF A*<>"" THEN GOTO 50 
90 GOTO 20 


59 
60 
61 


FOR K=4 TO 20 STEP 2 
FOR Zi=4 TO 20 






62 
63 


PRINT AT Z,K; "■" 
NEXT Z 








BASIC listing for Gobang. 


64 

65 


NEXT K 

FOR Z=4 TO 20 STEP 2 


) 


REM THIS LINE CONTAINS THE 


66 


FOR K=4 TO 20 




MACHINE CODE AND IS 146 


67 


PRINT AT Z,K; "■" 




CHARACTERS LONG 


6B 


NEXT K 




1 PRINT "PRESS ANY KEY TO BEG 


69 


NEXT Z 




IN" 


70 


FOR L=4 TO 20 STEP 2 




2 IF INKEY#="" THEN GOTO 2 


75 


PRINT AT 2i,L;L/2 


1 




78 


PRINT AT 21,3; "H" 


1 


5 RAND USR 16637 


80 


NEXT L 




6 CLS 


B5 


FOR N=4 TO 20 STEP 2 




10 CLEAR 


90 


PRINT AT N,2l;N/2 






91 


PRINT AT 3,21; "S" 




HINESE CHEQUERS**" 


92 


NEXT N 


i 


12 PRINT AT 1,1 J "»•*#»»«*•*»** 


93 


GOTO 113 


1 


*«*»■»**-»««*»«****" 


94 


DIM A(12,12) 1 






95 


FOR P=2 TO 10 




14 PRINT AT 4,13|" QXO " 


96 


FOR Q=l TO 12 




15 PRINT AT 5,13;"XX0XX" 


97 


LET A(0, n=3 




16 PRINT AT 6,13s-' 0X0 " 


98 


LET A(Q, 11>=3 ' 


i 




99 


LET A<Q,12>=3 


1 


18 PRINT AT Q,li'*THE GAME IS P 


102 


LET M=0 




LAYED BY PL AC IMG *' 


105 


LET A<11,P>*3 




19 PRINT AT 9,1; "BLACK (X) AND 


106 


LET A(1,P)=3 




WHITE (Q> STONES " 


107 


LET A<12,P)=3 




20 PRINT AT 10,1; "ON THE INTER 


110 


NEXT Q 




SECTIONS OF THE 


111 


NEXT P 


« 


21 PRINT AT 11,1;'^B0ARD, UNTIL 


112 


GOTO 33 




ONE PLAYER KAS " 


113 


LET Z=6 


1 


22 PRINT AT 12» I ; "SUCCEEDED IN 


114 


LET K=6 


1 


MAKING A LINE WITH" 


115 


POKE <319B5+{15#Z3+K) ,3 




23 PRINT AT 13,1; "FIVE OF HIS 


116 


LET A(Z,K)=-'l 




STONES, EITHER ALONG" 


117 


PRINT AT 2#Z,2*K; "X" 




24 PRINT AT 14,1; "A LINE QR Dl 


118 


LET M=M+1 




AGONALLY ACROSS . " 


119 


IF M>=9 THEN GOSUB 600 




25 PRINT AT 15, 1 ; '*I , " "CHING TH 


120 


PRINT AT 19,23;" ENTER"; AT 




E MASTER"", ALWAYS '* 


20,23; •♦ Z?,K?"f AT 21 ,23; " (S/STQP | 
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)" 


311 POKE 32002^2 


121 INPUT A* 


312 POKE 32001 ,6 


122 IF A*="S" THEN BDTO 6S4 


313 RAND USR 16514 


123 INPUT B* 


314 LET Jl-USR 16514 


124 IF B*="S" THEN GOTO 684 


315 IF J 1=0 THEN BDTO 330 


125 IF CODE A*<29 OR CODE A« >37 


316 LET B2=INT <J1/2S6) 


OR CODE B*<29 OR CODE B»>37 THE 


317 LET C2=J1-256#B2 


N 60T0 120 


3IB LET J-INT ( { 16 1 -B2) / 15) 


127 LET Z1=VAL A* 


319 LET I=(161-15»JJ-B2 


' 12B LET K1=VAL B* 


320 IF C2=l THEN GOTO 332 


130 IF ZKl OR ZIMC OR KKl OR 


321 IF C2=15 THEN GOTO 340 


K1V10 THEN GOTO 120 


322 IF C2=16 THEN GOTO 360 


, 131 IF AtZl,Kl)<>fl THEN GOTO 12 


323 IF C2=14 THEN GOTO 370 





324 POKE 31985,(146-62) 


] 132 LET A(ZI,K1>«2 


325 POKE 31986,125 


! 133 POKE (319S5+ti5*Zl)+Kl) ,7 


326 POKE 31907,0 


1 134 PRINT AT 2»Z1 ,2*Kli "0" 


327 POKE 3198B,B2 




135 LET ri=ri+i 


32B RAND USR 16650 




136 PRINT AT 19,23i" ": 


329 LET Jl^USR 16650 


AT 20,23f" "jAT21,23;"W 


330 IF V2=l THEN GOTO 315 


AIT 


331 GOTO 356 


137 IF M=2 THEN SOTO 2B0 


332 LET R=J 




139 IF M=4 THEN GOTO 300 


333 LET C«I+2 




140 IF ri>=9 THEN 60SUB 641 


334 IF A(R,C)-0 THEN GOTO 145 




143 IF I1>=6 THEN GOTO 1000 


335 LET C=I+1 




145 LET Z=sR 


336 IF A<R,C)=0 THEN GOTO 145 ' 




146 LET K=C 


337 LET C=I-1 




149 GOTO 115 


338 IF A<R,C?^0 THEN GOTO 145 




190 LET Z=6 


339 GOTO 324 




195 LET K=6 


340 LET R=J+2 




200 LET R=2-^l 


341 LET C=l 




201 LET C=K 


342 IF A(R,C)»0 THEN GOTO 145 




202 IF A(R,C)=0 THEN GOTO 145 


343 LET R=J+1 




203 LET R=Z 


344 IF A<R,C)=0 THEN GOTO 145 




1 204 LET C=K+1 


345 LET R=J-1 




20» IF A(R,C)=0 THEN GOTO 145 


346 IF A<R,C>=0 THEN GOTO 145 - 




206 LET R-Z-1 


347 GOTO 324 




207 LET C=K-1 


350 LET V2=0 




208 IF A(R,C)=a THEN GOTO 145 


351 POKE 32000,7 




209 LET R=Z--1 


352 POKE 32002,2 




210 LET C=K+1 


353 POKE 32001,14 




211 IF A(R,C}=0 THEN GOTO 145 


354 RAND USR 16514 




2t2 LET R=Z+1 


355 'LET J1=USR 16514 ' 




213 LET C-K-1 


356 IF J 1=0 THEN GOTO 190 




j 214 IF A(R,C>=0 THEN GOTO 145 


357 6QT0 316 ' 




215 LET R=Z+l 


360 LET R=J+2 




216 LET C=K+1 


361 LET C=I+2 

362 IF A(R,C)=0 THEN GOTO 145 




217 IF A(R,C)=0 THEN GOTO 145 




300 LET R=2+l 


363 LET R^J+1 




301 LET C=K 


364 LET C=I+i 




302 IF A<R,C>=0 THEN GOTO 145 


365 IF A(R,C)=0 THEN GOTO 145 




1 303 LET R=Z+1 


366 LET R=J-1 




304 LET C=K+1 


367 LET C=I-l 




305 IF A(R,C)=0 THEN GOTO 145 


36S IF A<R,C)=0 THEN GOTO 145 


A 3G)6 LET C^K-^^l 

^ 307 LET R=2 


369 GOTO 324 


370 LET R=J+2 




1 300 IF A(R,C)-0 THEN GOTO 145 


371 LET C-I-2 




309 LET V2=l 


372 IF A(R,C)=0 THEN BQTQ 145 ^ 

373 LET RicJ + 1 W' 




310 POKE 32000,3 
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374 LET C=I-1 

375 IF A{R,C)=0 THEN GOTO 145 

376 LET R=J-1 

377 LET C-I+1 

378 IF A<R,C)=0 THEN GOTO 145 

379 GOTO 324 

400 LET U=0 

401 POKE 32000,7 

402 POKE 32002,2 

403 POKE 32001,21 

404 RAND USR 16514 

405 LET W1=USR 16514 

406 IF W1=0 THEN GOTO 309 

407 GOTO 4B7 
41 a LET R=W'l 

419 LET C=5L 

420 IF A<R,C)=0 THEN GOTO 145 

421 LET R=W+3 

422 IF A(R,C)=0 THEN GOTO 145 

423 GOTO 500 

425 LET R=W 

426 LET C=L''l 

427 IF ft(R,C)=0 THEN GOTO 145 

428 LET C~L+3 

429 IF A(RtC)=0 THEN GOTO 145 

430 GOTO 500 

432 LET R=W-l 

433 LET C=L+1 

434 IF A(R,C)=0 THEN GOTO 145 

435 LET R=W+3 

436 LET C=L-3 

437 IF A<R,C>=0 THEN GOTO 145 

438 GOTO 500 
449 LET R=W-1 

441 LET C-L-1 

442 IF A(R,C)=0 THEN GOTO 145 

443 LET R=W+3 

444 LET Cs=L+3 

445 IF A(R,CJ=0 THEN GOTO 145 

446 GOTO 500 

480 LET U=l 

481 POKE 32000,3 
4B2 POKE 32002,2 
4B3 POKE 32001 ,9 

484 RAND USR 16514 

485 LET Wl=USR 16514 

486 IF W1=0 THEN GOTO 400 

487 LET B=INT (Wl/256) 

488 LET C=W 1-256*8 

489 LET W-INT <( 161-6) /15) 

490 LET L-(l6l-15*W)~B 

495 IF C=15 THEN GOTO 41B 

496 IF C=l THEN GOTO 425 

497 IF C=14 THEN GOTO 432 
49B IF C=16 THEN GOTO 440 

500 POKE 31985, U46-B) 

501 POKE 31986,125 

502 POKE 31987,0 

503 POKE 31 988, B 



S04 RAND USR 16650 

506 LET VJ1=USR 16650 

507 IF U=l THEN GOTO 486 

508 GOTO 406 
512 STOP 

600 POKE 32000,3 
605 POKE 32002,4 
610 POKE 32001,15 

624 RAND USR 16514 

625 LET L1=USR 16514 

626 IF H<>0 THEN GOTO 630 

627 RETURN 

630 RAND USR 

631 PRINT AT 

632 PRINT AT 
636 PRINT AT 



16637 
21,23;" 
10,23; "I WIN" 
11,23; "IN" iMj "MOVE 



S" 

637 PRINT AT 0,lj "PRESS ANY KEY 
FOR REPLAY" 

639 IF INKEY*="" 

640 GOTO 670 

641 POKE 32000,7 
643 POKE 32002,4 



THEN GOTO 637 



645 
654 
655 
656 
657 
658 
659 
660 
661 
S'* 
662 
FOR 
666 
667 
670 
671 



POKE 32001,35 
RAND USR 16514 
LET 6=USR 16514 
IF GOO THEN GOTO 
RETURN 



658 



RAND USR 
PRINT AT 
PRINT AT 
PRINT AT 



16637 
21, 23?" 
10,23; "YDU 
11,23; 



"IN";Mi 



WIN" 
"MOVE 



PRINT AT 0,1; "PRESS ANY KEY 
REPLAY" 

JF INKEYf="" THEN GOTO 662 
GOTO 673 
CLS 

PRINT AT 10,1; "TRY AGAIN AT 
LEVEL" ;H 

672 GOTO 679 

673 CLS 

674 IF H=3 THEN PRINT AT 10,1;" 
MASTER CHING IS IMPRESSED" 

675 IF H=l THEN PRINT AT 10,1;" 
THAT WAS EASY, TRY NEXT LEVEL" 

676 IF H=2 THEN PRINT AT 10,1;" 
WELL PLAYED-GO TO LEVEL3" 

679 PRINT AT 1 1 , 1 ; "CEmZHZB THIS 
GAME IS ADDICTIVE" 

680 PRINT AT 12,1; "SHALL WE CON 
TINU£7(Y)0R(N) " 

68 1 IF CODE INKEY*=51 THEN GOTO 
684 

682 IF CODE INKEY*=62 THEN GOTO 

5 

6B3 IF CODE INK£Y*<>S1 OR CODE 
INKEY*<>62 THEN GOTO 680 
684 CLS 



13« 



ZX COMF>UT)NG DEC EMBER /JANUARY ISBS 



I 




ZX81 BOARD CAME] 



685 PRINT AT 20,0;; "THANK YOU F 
OR PLAYING"! AT 21,0; "PRESS (aHIH-CI 
(UnaiZB TO RESTART " 

686 STOP 
7650 LET Ql-0 

701 POKE 32000,7 

702 POKE 32002,3 

703 POKE 32001,21 

704 RAND USR 16514 

705 LET Fl=USR 16514 

706 IF F1=0 THEN BOTO 480 
7C7 LET B3=INT (Fl/256) 
709 LET C3-F1-256#B3 

709 LET F = 1NT <a61"B3»/lS) 

710 LET E=il6i-15»F)-B3 

711 IF C3-1 THEN GOTO 730 

712 IF C3=15 THEN GOTO 742 

713 IF C3=16 THEN [3DT0 754 

714 IF C3=14 THEN GOTO 766 

730 IF A(F,E-1)<>-1 AND A<F,E+4 
}<>-l THEN GOTO 732 

731 GOTO 820 

732 LET R=F 

733 LET C=E+1 

734 IF A(R,C>=0 THEN GOTO 145 

735 LET R=F 

736 LET C=£+2 

737 IF AfR,C)=a THEN GOTO 145 
73S LET R=F 

739 LET C=E+3 

740 IF A(R,C)=0 THEN GOTO 145 

741 GOTO 820 

742 IF AtF-l,E)<>-l AND A<F+4,E 
)<>-l THEN GOTO 744 

743 GOTO 820 

744 LET R=F+1 

745 LET C=E 

746 IF A(R,C)=0 THEN GOTO 145 

747 LET R=F+2 
74B LET C-E 

749 IF A<R,C)=0 THEN GOTO 145 

750 LET R=F+3 

751 LET C=E 

752 IF A<R,C)=0 THEN GOTO 145 

753 GOTO 820 

754 IF AtF"l,E-l><>-i AND A(F+4 
,£+4)<>-l THEN GOTO 756 

755 GOTO 820 

756 LET R:^F + 1 

757 LET C=«E+1 

758 IF A<R,C)=0 THEN GOTO 145 

759 LET R=F+2 

760 LET C=E+2 

761 IF A<R,C)=0 THEN GOTO 145 

762 LET R=F+3 

763 LET C=E+3 

764 IF A(R,CJ=0 THEN GOTO 145 

765 GOTO B20 

766 IF A(F-1,E+1)<>-1 AND A(F+3 



,E-3)<>-l THEN GOTO 768 

767 GOTO 820 

768 LET R=F-1 

769 LET C=E+1 

770 !F A(R,C)=0 THEN GOTO 145 

771 LET R=F-H 

772 LET C=E-1 

773 IF A(R,C):=0 THEN GOTO 145 

774 LET R=F+2 
7 75 LET C=E-2 

776 IF A(R,C)=0 THEN GOTO 145 

777 GOTO 820 

800 LET Ql=l 

801 POKE 32000,3 

802 POKE 32002,3 

803 POKE 32001 ,9 

804 RAND USR 16514 
B05 LET F1=USR 16514 

S06 IF F1=B THEN GOTO 700 

807 LET B3=INT (Fl/256) 

808 LET C3=F1-256»B3 

809 LET F=INT ( < 161-B3) / 15> 

810 LET E-(161-1S*F>-B3 

811 IF C3=l THEN GOTO S30 

812 IF C3=15 THEN GOTO 842 

813 IF C3=16 THEN GOTO 854 

814 IF C3=14 THEN GOTO 866 

820 POKE 31985,(146-63) 

821 POKE 31986, 125 

822 POKE 31987,0 

823 POKE 3l9Ba,B3 

824 RAND USR 16650 
B25 LET Fl-USR 16650 

B26 IF 01 = 1* THEN GOTO 806 
827 GOTO 706 

830 IF A<F,E-1><>2 AND A(F,E+4) 
<>2 THEN GOTO 732 

831 GOTO 820 

842 IF A{F-1,E)<>2 AND A(F+4,E) 
<>2 THEN GOTO 744 

843 GOTO 820 

, 854 IF A(F-1,E-1J<>2 AND A(F+4, 
E+4)<>2 THEN GOTO 756 
855 GOTO 820 

866 IF A<F-1,E+1)<>2 AND A(F+3, 
E"3)<>2 THEN GOTO 768 

867 GOTO 820 

899 LET U1=0 

900 POKE 32000,7 

901 POKE 32002,3 

902 POKE 32001,20 

903 RAND USR 16514 

904 LET 81 -USR 16514 

905 IF 31=0 AND H=3 AND M<i0 TH 
EN GOTO 700 

906 IF S1=0 AND M=3 THEN GOTO 8 
00 

907 IF S1=0 AND H=2 THEN GOTO 4 
80 
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908 


IF S1=0 AND 


H-1 THEN GOTO 3 


936 


IF A<R,C)=0 THEN GOTO 145 


09 








937 


GOTO 1060 


909 


GOTO 1035 






1000 


LET Ul=l 


9X0 


LET R^S 






1005 


POKE 32000,3 


911 


LET C-T+4 






1.010 


POKE 32002,3 


912 


IF A(R,C>=0 


THEN 


GOTO 145 


1015 


POKE 32001,12 


913 


LET R=S 






1020 


RAND USR 16514 


91A 


LET C=T-1 






1025 


LET S1=USR 16514 


915 


IF A<R.C>=0 


THEN 


GOTO 145 


1030 


IF S1=0 THEN GOTO B99 


916 


GOTO 1060 






1035 


LET Bl-INT (Sl/256) 


917 


LET R=S-1 






1040 


LET Cl=Sl-2S6*Bi 


918 


LET C=T 






1045 


LET S=INT (<161-B1)/15J 


919 


IF A(R,C)=0 


THEN 


GOTO 145 


1050 


LET T«<161-1S*S)-B1 


920 


LET R=B+4 






1052 


IF Cl=l THEN GOTO 910 


922 


IF A(R,C>=0 


THEN 


GOTO 145 


J 054 


IF C1^15 THEN GOTO 917 


923 


GOTO 1060 






1056 


IF Cl=16 THEN GOTO 924 


924 


LET R=S-1 






1050 


IF Cl=i4 THEN GOTO 931 


925 


LET C:sT-l 






1060 


POKE 31985, (146-Bl) 


926 


IF ACR,C)=0 


THEN 


GOTO 145 


1062 


POKE 319B6, 125 


927 


LET R=S+4 






1064 


POKE 31987,0 


92S 


LET C=T+4 






1066 


POKE 3i988,Bl 


929 


IF A(R,C>=0 


THEN 


GOTO 145 


1068 


RAND USR 16650 


93B 


GOTO 1060 






1070 


LET S1=DSR 16650 


931 


LET R=B"2 






1072 


IF Ul=l THEN GOTO 1030 


932 


LET C=T+2 






1074 


GOTO 905 


933 


IF A(R,C>=0 


THEN 


GOTO 145 


1076 


SAVE "GDBANH" 


934 


LET R^S+3 






1077 


RUN 


935 


LET C=T-3 






1078 


REM aaaawii 
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Dampbell systems 



for spectrum 48k 



Can YOUR Database 
Handle This? 



"z^ 






PROFESSIONAL FEIJ: MANAUHMINT, DATA RETRH VAL AND PRESENTATION 
ANY ADDRESS LISTS, INVF-NTORY. CUSTOMER OR PERSONNEL RECORDS... 




IMASTERFILE cant 

Microtirive commantls included: 32.42 or 51 

characters per line!: 26 fields per record: 

Unrestricted number of records; 36 user defined 

Display/Print formats: Fast search & sort facilities: 

Around 32K of RAM available for data! ^___^___ 

Now with IMF- PRINT and MASTERFILE version 09. 
you can format your data for a full width printer! 

Works with most popular primer inierface?*. KuUy variahlc rcpon vsidihs lover HH» columns) and 
Icngihs. Powerlul numeric editing and column lomls. Almosi no reduction in *tpace Hvuilable for 
data. Many mure pnnhtas avi/ihhlt', Semf SAE for dvhtUs! 

MF-PRINT £6,95 N*;h Addi***: t ^impHtrll *i>M<!m!i 

MASTERFILE with M F-I>R tNT £ 1 9.95 ^^"i^. mit^Xl niSTss 
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[SOFTWARE REVIEWS] 



The ZX81 soft 



selection 

Nick Pearce, our ZX81 expert, passes 
Judgement on the latest batch of 

releases. 



Rocketman 
Software Farm 

As regular readers of this coJ 
umn may recall, I was vary 
favourably Empressed with 
Forty-Niner, the first hi- 
resolution game from Software 
Farm. 

Rocketman i? thair follow- 
up. hi- res game and it is ever> 
bistter. Once you're up and runn- 
ing there can be little doubt that 
you will be transf iKed for houra. 
The game takes tiima to m aster , 
but that doesn t seem to matter 
at ali. 

Rocketman is a slightly mis* 
leading title. This is not a 'star 
wars' type gama. The object is 
to collect five diamonds which 
rest on ledges on the left of the 
screen. Your man starts on the 
right hand side of the screen on a 
system of platforms and lad- 
ders. You have to hurry round 
these coilecting fuel cans which 
appear at random positions. 



Onca you have suffi^ciant fuel, 
you get your rocket and with this 
strapped to your back f^ off 
across the exp^anse of sea to the 
ledges to get those diamonds . 

Of course it's not that easy^ 
Any stight misjudgement as you 
jump from platform to platform 
and climb up and down the lad- 
ders, and you end up in the drink . 
There is a '"buWoid" whose sole 
object is t o c hese and cetc h y ou . 
The hires display is very good 
indeed, even down to the 
realistic splash as you fall to your 
death in the sea. 

If you can get through this 
first easy i?t section, you are 
faced With a more dif ficutt stage 
in which you have to collect 
enough legs of lamb to feed your 
vulture in order to fly over tO the 
diamonds. I don't think Tve seen 
a better game for the ZXB 1 . 
Superb. 

ftock&tman costs £5. 9Sp fr&m 
Software Farm, tS5 

W/i/f(j/tfrf/es floerf. Cti/wn, 
Bristof BS8 2RG. 




ZOR 

J. Till 
Canada 

J really arn being spoilt this lime. 
Another hi-res game to review, 
and a very good one too. tt is the 
traditional invaders type game, 
but the graphics are e^ceFlent, 

The game can be played with 
either one or two players, and 
you have five lives per game. 
The action seemed a little slow 
at the start of the game, but it 
speeds up as you progress. The 
motherships are particularly dif- 
ficult to hit as they dart across 
the top of the screen. The only 
time I successfully destroyed 
one was whilst it was stationary 
dropping off an alien to remf orce 
the attack on my defences, 
There are five aliens worth from 
10 up to 50 points each. 
Mother ships are a good catch, 
earning you 700 or more points. 

As f heve already indie atedp 
the graphics display its very good 
indeed. Not only are the eliens 
nicely designed but the move- 
ment and explosions are good 
too. Your defender laser ev^n 
recoiEs at each firing burst to 
good effect. 

ZOR is an eKOellent pro- 
gramme and must rank very 
highty m the ZX8 1 ha)3 of fame, 
ZORis from J. TM, P030X445. 
Strarf<^, Onfam, C4fr0d9 NSA 
6TZ, 

codescan 
ceran software 

Codescsn offers a quick and 
easy method of entering and 
checking machine code, and wilt 
be of interest to those ZX81 
users who write complete pro- 
grams^ or subroutines, in 
machine code. 

During use, the screen 
displays the Codescan 
operating commands, together 
with a ' window 'show ing 2 4 ad- 
dresses and their heKedecimal 
contents, with a cursor pointing 
to one of the addresses and the 
contents of the A, BC, DE, and 
HL registefi. The window can 



be scrolled up or down, and the 
cursor pointed quickjy to any 
desired address, to enabie 
machEne code to be readily com- 
piled and edited. The display and 
handling methods are excellent 
in this respectp and make 
CodMcan a very easy-to-use 
pfOQfam. 

The emphasis throughout, is 
on user- friend lin ess. ft comes 
complete with a clearly written 
instruction booklet, which con- 
tains an eMampJe program, 
through which the reader is 
teken, step- by-step, as an in- 
troduction to the facilities of- 
fered by Codescan. The pro- 
gram resides above RAMTOPin 
the ZXa 1 , and so before loading 
the program. RAMTOP must be 
lowered- 

ApparemlyH Codescan was 
developed by Ceran Software as 
an aid to their own program- 
mers, tt is certainly likely to be 
very attractive to any ZXa 1 pro- 
grammer writing in machine 
code. 

A useful end well -presented 
package. 

Cormn Software Is »i 9 Fartm- 
mmtf ftomfs Thames, Oxon 0X9 
3TE. 

Pcx)lster Trelile 

Chance 

Nlaorain software 

Pooteter Treble Chance is a foot- 
ball pools forecasting program 
foftheZXBl. 

It does not rely or^ 'team 
form'^ to make predictions, but 
operates on 'affinity between 
numbers', the theory being Ihat 
some pairs of numbers are mora 
compatible then others 

The program incorporates a 
date base of score-draw results 
from B!4 league seasons to 
1963/84. Niagram claim that 
weekly updating of this data is 
not likely to influence the overall 
predictiveability of the program, 
therefore you do not heve to 
enter any weekly pools results. 

The program aims to produce 
the 1 6 most likely score-dravvs, 
using two sets of data; a priority 
table of numbers ranked in a cer- 
tain order (which can erther be 
random, or according to the pro^ 
gram s butit in table, or your 
own, customised lable): and the 
data -base of score -draw results. 

In operation, the program 
scans the data-base for score- 
draw sequences and builds up 
an array of 'setect , score draw 
numbers, with lies between 
numbers being resolved by the 
priority listirvg. 

The program works well, and 
is straightforward to use^ com- 
ing as it does, with a well-i 
written instruction sheet. It has I 
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the facility to make hard-copy 
printouts of the prioritv-tabto 
and the final forecast. 

The ana iy sis is time consum- 
ing, aithaugh there ere two 
modes — f§5l and slow. In tha 
&bw mode, each of ihe 18 
score-draws forecast is 
displaved as it is cslcutated. but 
it takes almost an hour to com- 
plete. The fast mode operates at 
approximately four- times this 
speed. 

Whether ZX81 owners will 
consider Pooister a worthwhile 
investment is likejy to depend 
largely upon their amertability to 
the 'affinity between numbers' 
theory. Niagram request 10% 
of eny pools win arising through 
the use of this program, 
although this is not obiigetory. 
The incentive to do this, is that 
the user will qualify for the next 
two updates of Pooister free of 
charge if he sends them the 
10%. 

Pooister is avalabla by mail- 
order only. This is because the 
users name has to be individual- 
ly encoded into the program as a 
password, before the pacl^age 
can be sold. 

/>oolst&f Tr&bh CAjince costs 
£J3 fmm Nisgrsm Softw&re 
(D^p t ZX Cofnpu ring}^ c/o Soho 
Synth House, 1 3a Soha Squaro. 
London W1V5FB 




Gauntlet 

Personal Software 
Services 

Gauntlet is an arcade type 
game. Back to norma] ZXS1 



graphics, but it is quite a good 
simubtion. 

The first thing to do after 
loading is to select from the one 
or two player options available. 
In the two player mode, the op- 
ponents play alternately and 



separate scores ere held, 

The object is to complete 
Successive bombing runs over 
enemy territory. The terrain is 
nriountainouSr and the ground 
bristles with enemy guns end 
rockets; and of course, you are 
constantly shot at as you fly 
overhead. 

You have bombs ar>d missiles 
to defend yourself. You have to 
destroy fuel dumps occasionalty 
to maintain enough fuel iq con- 
tinue your mission. 

Six phases complete the 
game. The scenario is the seme 
each time the game is played, so 
as you become more experienc- 
ed and develop tactics to cope 
with each phase a long game 
with a high score is possible. The 
action is reasonably good, you 
can move diagonaNy as we!l as 
forwards K backwards and up 
and down. 

The company claim that the 
speed of Gauntlet has been 
carafuily selected to match the 
arcade game it simulates. I 
thought it perhaps a (ittle slow 
but it is possible to speed ii up 
using certain POKE commands. 

Gauntlet is a good game, and 
a reasonable buy. 
Gaunttat costs £4.95p^ Par- 
sonal Software Services fS at 
452 Stonay Stanton Road, 
Co^^ntry CV6 5DG. 



The Key to Spectrum Machine CMe Success. 

pictuf esoue s machine code SYSTEM Is used and recoituneixJMl bv professional software writers, vet the eKce)ie« 
documentation and thef riendtv. easy-to^jse proerams have been nlgniy recommended for beginners. 

YOU mllonlybuvone Machine CM Systm^solw best,theonetheprofessioiiai5iise. 



NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 




ASSEMBLER 

completely self ^contained 
With m o\jvn hne editor, giving 
an easV'to-read <I0 column 
rabufated listing Auto line 
numdering. hne renumoenng 
and auto taDu*atron make this 
one of vw fastest ana easiest 
Assemblers to use 5- 
cfiaracter label names. 
Decimal Hex or ASCII 
constants. SAVE/ LOAD/ 
VERIFY both the listing and 
Macnme Code to cassette/ 

MICRO DRI V E / r^ E T WORK. 

Assemble from cassette or 
Microdrive mto memorv for verv 
large programs. Customise to mostc^ntronrc^ 
prtnter interfaces, or RS232 (with interface 1> f or 30 column 
orintout FAST ASSEMBLY — Ik Of code I n 7 seconds. 
Assembler Directiires:— ORG. END. defb. DEFW defm. EOu. 
DEFL (Microdrive 43nd Centronics faciNties ip^f% C f\ 
only operate with 48K macnines.i V q t 11 



MOMITOR 

The Ideal tool to neiD the 
beginner <3et started, vet It 
contains all the commands for 
the experienced programmer 
to run and debug machine 
code programs inspect ar^fl 
mer memory contents in 
Hex or ASCII. Breakpoints and 
full Register display- NOW 
WITH SIMGLE STEPPING 
through RAM or ROM. 
Disassemble any Dart Of 
memory. RAW! or ROM Dec- 
He x-Oec number converter 
Printer output to ZX 
printer or via RS252 with 
interface 1) or customise to 
most Centronics printer interfaces. General memorv 
management commands include Hex dump, insert, 
Delete. Fill and Move. Can reside in memory with the 
Assembler mm machi nes only) to give a complete 
Machine code p ro gram m i ng system. 




£7.50 



PnfVUf^ UtCiDU^ on < JMr^Ctr A-il-h i?|?ri£^ tQ ^ttv* nnta Uirro#i^ '-Jtntiaq^ i-iQr ^upiSiirfl ■ 



INCLVAT&PSP 






Ava iiab}e from the ' ^pectrui^ c n a i n of sto m$ . b ran ch « of Joh n Minz ie^ an d a ii good com p uter 

shop s, or by ma ii o rde r by sen d i ng c hea u e / TO to: 

PICTURESQUE. 6 Corkscrew/*/ H IN we^t wtckham. Kent. BRd 968, Send SAe for details 



mm 

PICTURtSDUE 
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^/ Statacom Disbibution Ltd, 

•/ sole CIK Distributors of Datafax/Hitachi 3" Disc Drives^ 
r proudly announce their Special Christmas Offer ... 

The New Datafax Spectrum Disc Interface. ' 

The Interface connector flta neatly into the rear expansion slot on the Spectrum via a high 

cpjaUty, gold plated card edged connector, and stUI allows fiiU usage of other peripherals such 

as printer, Joystick etc. It also provides a much needed system resent button. 

The Interface suppoits 3\ 3W and 5 V4'' disc drives, REAL FULL SIZE drives, not the much 

slower micro drives 

It Is capable of random access of data arrays and progiammes (FuD 48K). 

SUtacom Price £75 + VAT 

As a special Christmas piackage Statacom offer the mtadii 3" Single Disc 

Drive* complete with Power Stipply Unit, CItiiity Disc, leads and cables 

plus the new inteiface at only £240 + VAT 

SAKATA SCP 800 4 colour PRinrER/pLOTTER 

at £180 +VAT 

Prints and Plots using 4 colour pens on PLAIN PAPER, ft takes almost any thickness of paper, tai 
SIMGLE SHEETS or continuoos pap«r, ftwn 4 width to ftiM A4 «ti«. 
L Standard Centronics as 

^ wefl as a serial interiace — 

, (T.T.L level) with ^ 

ttie option of a ^rf— -s^fir^S^ ^ 

^ RS232C adaptor ■ — iU0rj^;Z^^ gCf-^Ji^ ■ 



^ 







H PH+J +i*-l H H *- I^H +J 



Hi l l ■ ■■ i iiiin anM-i m .i if m»#j.imiii» 



ikf f-rn3uff*i *)*r.Hirfijton plp*»e OT*rlil#'!P'<lir«d3l 



Ple^e lick f equtrements; 
D Fu]l Brochure Pack 



Ve^-ttaFpYCfl^^ C Dealer InformaUoit 

WjVJ* ^ii>i>yfjl.^ji ^ STech Details 

GENEROaS DEALER TERMS AVAILABLE 




18 GROVE ROAD. SUTTON, 
SURREY Telephone 01 661-2266 
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SPECTRUM CAME 



Haunted House 

Play P Chauhan's game — if you can — and really give 
yourself the shivers. 



OK- So I did say iher^ was no 

such thing as a ghosti 

OK. So I dkJ agree to spend the 

night in the infamous Sincrail 

Manor- 

OK. So now HELP! 11 

Tm stuck in the maze of 
roonn& vvith no wav of seeing 
whare to go, all I have 1:$ si^ mat- 
ches wiil wiH illumrnate tha 
whole house briefly and two 
ghosts which I must gel pa^i. 



The dam ghosts will chase rne 
as soon as ihay spot me and are 
in the way of tha exrt, perhaps I 
can lure them out of the way — i' 
only I can remember the right 
way to gol 

On top of all this my old ticker 
will only stand 5 meetings 
befor-a I jofn the ranks of the 
undead. so what eise can t say 
butHELPPPPPPf!! 



#Under 1 ined charactera* 
*flre fffitercd i n * 

^GRAPHICS mode. * 

GO SUB 3000 

BORDER 01 PAPER 0: INK 7: C 



5 
10 



L9 

20 PRINT AT 3,105 INK 6; PAPER 
2 i "HAUNTED HOUSE "I AT 5,12 5 RAPE 
P li^BV P.CHAUHAN"; BEEP .2^101 
BEEP .3,12: BEEF .3,14: BEEP .2, 
12: BEEP .3,10: BEEP *2,i2 

30 PRINT AT I7p4i FLASH 1; 'Pre 

40 PAUSE 0: PEEP .2^20: CLS 
50 PRINT IHK 3i FLASH IJAT B, 
8 5 "INSTRUCTIONS" 

60 PRINT : PRINT INK ^l" Vou 
are in a hauntcrd house": PRINT 
INK 4;"iind yOM have to get ta t 
h * * n 1 1 . " 

^0 PRINT INK 4j*There are 2 g 

hosts lurking about": PRINT INK 

4! "and tl th*-;- se** you th#y wit 

83 PRINT j\4K 5("If th^y catuh 
-ou tht-n /ou Hill": PRINT INK 
?i "lose a I if^, " 

as PRINT INK 51 "To make it ha 
rder the maze will be inv-lsible 
so b&'i«ar ^ , ^ 

^0 PRINT AT 13|&;""-EXIT S=TH 
E START": PRINT AT 16,6! I^iK 61" 
g^VOL* fi^.GHCST'- , 

100 PRINT AT 21,i9i INK 5t FLAS 
H If "Press ar./ t<e/' 
140 PAUSE O: BEEP .2|20: CLS 
IE0 PRINT AT 3,11! INK 4J FLASH 
1; "^■^Ke/s**'* 
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SPECTRUM CAME 



20? PI? I NT AT i-1f0J INK 5j"If Ue 
/ 5 i ?i pt ^s&ed t»iffn yog: tan": PR 
If'iT INK 5r "see where /Ou are in 

t (i e m& z e , " 

r<?f PRINT INK 5{"VD'.i L-dirt onl/ 
pr&BS ke/ 5 Sir^J fPiNT IHK 5i" 
* (ft'es so 'dfan' t i^tasie it! f ' " 

21P PRIN-^ AT 20,21 FLASH i;"Pre 

2^;ei pause id: beep .2,20: cls 

3rP DIM A»t2Cj25) 
71 F L ET A»( U -"^ 




3-0 LET A*(7)=^| 

ZBQ! LET A*(SJ -"! 

390 LET A*(9> = ''| 

A0<J - tT A* < 10> ='"1 

■ ^ ■ ■" 

410 LET A*( 11 > = "( 

■ ^H ■ ■" 

420 LET A»(12} = "| 

43P LET A* t 131= "I 

I ■■I m'' 

J4P LET A«( 14) = "| 

J^e LET A*( 15) ="| 

460 LET A*(16>='j 

^^ ■ ■" 

J7£F LET A* < l? J ="| 

■ Hi 1' 

AS0 LET A*f 13J="I 



4(Jr ' ET A«U9}-"| 

SB" 
^00 L FT A«(20)="1 



^50 LET c-19: LET d=22i LET r=5 

: LET w=£! 
56J0 LET ^=10: LET h = 10 
5"C LET x-4: LET )^*4: GO TO 600 
5?^ FOR q=20 TO B STEP -l: BEEP 
.l,q: NEXT q: IF r ^0 THEN FOR 

*^0 TV 100: NEXT -f : GO TO 2000 
*0P CLS ; PRINT 'i FOR T=l TO 2 



O: PPTN"^ INK 2i" "?A»tTJ: NEXT 

t: print at e,2£; "the'-iat ",27;" 

MAZE": PRINT AT c,dt"S": FOR T-0 

TO 25C: NEXT T: CL5 : PRINT '! 
FDR T-1 TO 20: PRINT INK Si" " i 
A»?T> : NEXT T 

6f12 PRINT AT fi , 2t 1 "Ha = e" ? AT 3,2 
al "se^Ti" J AT ie,20iw?AT 12,2ci"Ti 
"tea" 

6^4 PRINT AT 1,31""": PRINT AT 
192-11 "?" 

60? PRINT AT 0,27! "Lives" ; AT 1, 
29 i r 

606 LET T^S-^G-^ 

slu LEr"r AS 'c , d> =" " 

629 IF 1NKEV»="" THEN GO TO 66 

^30 IF INKEV»="w" AND a*(c-l,d) 
<>-■" THEN LET c=C-l: BEEP ,02, 
10: IF c=I AND d=3 THEN GO TO 1 

640 IF INKEY*="S" AND A« < c * 1 , d ) 
"B" ^HEN LET c-C+l: BEEF .02, 
10 

65C1 IF INKeY»-"j " AND A*(c,d-1} 
'iV'B" THEN LET d = d-l: BEEP ,02, 
IB 

655 IF INKEV*="5" AND w<6 THEN 

LET w-w+1 : GO TO 600 

660 IF lNKEY«="i<" AND A«<c,d*lJ 
\>"U" THEN LET d=d+l: BEEP .02, 
10 

670 PRINT INK 5!AT c,d)"S" 

680 IF A»tc-l,d}<>"l- THEN PR J 
NT AT C - 1 , d J " " 

690 IF A*(C + l,d) <: >"B" THEN FRI 
NT AT c ♦ 1 , d f " " 

700 IF AS(c,d-n<>"B" THEN PRI 
tn AT c,d-lS •' " 

710 IP A»(c,d*n : >"■" THEN PRI 

[■; T AT c , -i 1 1 1 " - 

72)31 PRINT AT g,h;a«(9,hJ: IF IN 
T (RND»2J <-{G>Cl AND a* ( g- 1 , il) <: > ■ 
■" THEN LET ^-g-1 

730 IF TNT {PND*2) * (G<C) AND a* 
<g*l,h)^"«" THEN LET g=9*i 

7Aff IF !HT tRMD*2) t (H>D} AND aS 
f3«h-n< •>"■'' THEN LET h = h-l 

7«30 IF INT (RND*2) ♦<H':D) AND a« 
(g, h+1 1 < >"«" THEN LET h=h+l 

760 PRINT AT g,h; INK A ; " Q" 

770 IF ^=-c AND h-d THEN LET r = 
r-l: LET c=19; LET d=22: LET x=4 
: LET :^=4: LET 9=10: LET h=10: C 

TO 590 

7?0 PFINT AT K, j^;d«(x,y> : IF IN 
T ^PND*2)+(X>CI AND a* ( x - 1 , y ) <> " 
M' THEN LET ^=/!-I 

790 IF INT (RND»2) t-iXsO AND 3* 
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SPECTRUM CAME 



SP0 IF INT 

Biff IF INT 
(», /*1J<>"B 



THEN LET k=x+1 
<RND#2) + tY>D) AND 



_ 1 



THEN LET /*»y 
(RND*2) + (V<D} AND 
THEN LET y^y+1 






820 PRINT AT K,yt INK 2{'*fl" 

83Ci IF A*c AND /-d THEN LET 
r-l: LET c-191 LET d=22: LET 
: LET ,=^: LET -3=10: LET h=ij3 
C TO 5'D 

90£l GO TO a 10 
10PtP CLS : PRINT AT 1,101 INK 

PAPER li FLASH 1 J "WELL DONE* 
FOR F=0 TO 20: BEEP -2,F: NEX 
1010 PRINT I PRINT INK 61 "EA 
WASN'T IT. BUT NCW I BET VOU": 
I'tT : PRINT INK 61 "CAN'T DO 
;*GAIN.P^OVE ME WRONG" 
1P2CT PRINT : PRINT INK 5 1 AT 
t "Hav^ Artotht-r GAtne" 
lCI3Ct PRINT AT 9,12i"(Y^N)- 
i0AO 1*=^ INKEV«-"Y" OR INKEY«= 

THEN CLS '. GO TO 550 
1050 IF INKEV*-"n" OR INKEY*<= 

THEN CLS ; PRINT AT 10, 2t I 



r = 

: G 



6i 

II * 

T F 
SY 

PR 
IT 

",5 



61 "HO^E VOU EN JO TED 
POR F=:2CT TO STEP 

; NrxT f: stop 

106D GO TO 1040 



THE GAME! 
l; EEEP , 



NK 

if . 

* 

4.F 



2000 CLS : PRINT AT 3,1 i INK ?t 
PfiPEF 21 "SORRY, YOU LOST ALL YOUR 

LIVES. •* 
2«?in BEEP .5,14: BEEP .5,14: BEE 
F .6,12; EEEP .6,10: BEEP .6,12: 

FEEP -5,14: BEEP *e,l2 
2P20 PRINT AT o,0i"BUT VDU COULD 

STILL HAVE ANOTHER": PRINT : PR 
INT • 60 IF YOU WANT TO. " 
2030 PRINT INK 5! AT 10,12;"(Y/N 
f " 

2040 IF INKEY»»"" THEN GO TO 20 

40 

20S0 IF INKEYS-^Y" OR INKEV«=-y" 

THEN CLS : 60 TO 550 
2060 IF INKEY»«-*N'' OR INKEYts'r*" 

THEN GO TO 1050 
20?0 GO TO 2040 
3000 FDR N*0 TO 7 

3010 READ a: poke USR "A^+NjA; N 
E>'T N 

3020 DATA 60,126,126,219,255,255 
,255,219 

3030 FOR N-0 TO 7 

3040 READ 0: POKE USR "G"+N»0: N 
EXT N 

3050 DATA 24,24,126,90,24,60,36, 
102 
3060 RETURN 
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Paint pictures on your teievision screen 



WITH 



THE 



The RD Digital 



■ CREATE UNIQUE GRAPHIC 
DESIGNS QUICKLY AND 
ACCURATELY ■ TRANSFER 
MAPS, NEWSPAPERS OR 
TEXT BOOK ILLUSTRATIONS 

■ USE COMPUTER GRAPHICS 
IN YOUR PROJECTS 
REPORTS, LECTURES AND 
PRESENTATIONS 



ONLY 




Convert your Sindaif into your very own 
digital paintbox . 

Without complicated programming you can 
paint anything quK]Hly onio your TV screen. 
Yoy can draw lines of varying thtcKness, 
blockB of colour or shadmg Bi a stroke and 
print lex! anywhere. Then you can enlarge 
or r^uce youf piclyre, lum it upside down 
or even make a mirrof Image^ Von can prini; 
rt or store it on cassette or microdrive 
The Tracer comes complete with a SQftware 
cassette, tracing grid and interlace 
compattbte wiih ZX Spectrum (BBC-B 
Models are also avaflabte). 



To Kartc-May Limited FfiEEPOST. 
WiHwyri Gat ckm C%. ^i^mn AL7 4BR 



PlfiiASC Jl^fld lTki& 



. Rp Difiptfll fipijer£9^np^X/Ad 



I 



Mr Mi-^-M.-^L.^ 

ML .X:K CAF'llftLS PLEASE.. 



I 
I 
I 
I 
I 
I 



^Bmscmil 
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Peter Moore in conjunction with Newtech <Micro) 

Developments Ltd. describes the design and 

construction of an RS232 interface for the 

Spectrum /ZX81 



Ih thb issuia we bring v^u an 
RS232 serial in/ojt port and 
B bit parallel output part. The 
RS232 port has a range of Baud 
rates which car^ be selected for 
data transmission and recep- 
tion. It can be uaed to drive a 
printer with an RS232 input or 
tq enable your computer to com- 
municate wtth other computers 
etc. 

An eight bit output which can 
be used lo drive a Centronics 
paratiaf printer ts also provided 
on the board. 



Ttie problem 
signal levels 



TTL 



The TTL standard requires a 
signet of at least 2 .5 volts for 
logic 1 and not more than J 
voits for logic at the point of 
origin. This is fine where signals 
are only taken over short 
distances, but when a signal is 
to be taken over any disiance 
(by cabte) a drop in voltage will 
be experienced. In addition, the 
interlead capacitance of a length 
of cabte can be Bufficient to im- 
pede the very rapid cycling of a 
high freQuency signal. Com- 
puter printers with a serial input 
generally expect a logic sfegnel 
of less than — Imirius) 3 voits 
and a togic t signal of at least -i- 
3 volts. When driven by a TTL 
signaS they witi tend to make 
priming errors. 

The answer — 
R$232 signal levels 

The RS232 standard specifies 
that at the point of origin, a logic 
1 signal will be -^ 12 volts and a 
logic signal will be - 1 2 volts. 
A printer receiving an flS232 
signal, however, does not look 
for * and - 12 volts ^ For exam- 
ple, the Brother HR5 printer ac- 
cepts a voltage of -3 volis or 
less as logic D and ^ 3 votts Of 
more as logic t . So long as, by 
the time the signal reaches the 
printer, the signal complies with 
these requirements, the pf inter 
will receive and print the data 



without corruption (ie. printing 
errorsK The HS232 standard 
enable^ longer printer cables to 
be used since a much greater 
voltage drop is allowable with an 
RS232 signal than with a TTL 
signal. In addition, the htghef 
voltages used by the RS232 
standard diminish the effect of 
interlead capacitance. 

Unlike many other commer- 
cially available RS232 inter- 
faces for the ZX81 and Spec- 
trum, this interface attempts to 
meet the RS232 standard by 
supplying -9 volts for logic 
and +9 volts for logic 1 . The 
seriel input allows for similar 
voiteges to be catered for. 

Construction 

All the components used in This 
pfoject are mounted on a sing te- 
sided Printed Circuit Board 
(PCB). Look at Fig.l , this is the 
PCB overlay which shows 
where each component is 
located. 

NOTE that there are three 
links itnder 1C1 . You will pro 
bably find k easier to solder 



these onto the copper side of the 
PCB using insulated wire. You 
should also use iniulated wire 
where there is any possibility 
that e (ink may short to another 
component. The four links next 
to IC4 ere used to set the Baud 
rate lie. number of data bits pef 
secondlof the RS232 inputand 
output ports; do not solder these 
on yet, they are dealt with later 
on. 

Take care when soldering the 
flying ^eads^inks between SKI , 
IC3 and IC6; use insulated wire 
as I hey carry +9 volts which 
must noi be allowed to come in 
to coniect with any other com- 
ponents leads or PCB tracks. 

Aside from the four links next 
to IC4, there are thirteen links to 
besoWered; solder these in first. 

Next solder in ihe IC sockets^ 
one at a time, taking care that no 
solder is allowed to bridge 
across any of the tracks on the 
PCB, Be very patient when in 
serting the 40 pin socket for JCI, 
making sure tf^t atl 40 pins 
have come through their hotes 
before soldering any of them. 

Solder the voltage reguietor 



Reg. 1 in position. This large 
metal and plastic cased compo- 
nejit has three leads; it must be 
soldered the right way round. 
Mount it so that the flat sH metal 
side fsc0s SKI. (See Fig .2 1. 

CI and C2 are miniature 
electrolytic capacitors. These 
small, round black components 
must be mounted the right way 
round. TheJr leads will be mark- 
ed + and/or — socheck Fig, 1 to 
make sure you have them the 
right way round before soldering 
them in, C3 and C4 BtB S6pf 
mica c a pa e it ors These f la t , da rk 
brown Components can be 
mounted either way rour>d. 

C5 is a 220uf electrolytic 
capacitor. It mus^ be mounted 
the right way round. Liked and 
C2 its leads wiil be marked. The 
positive I + } lead ts the one 
nearest IC1 . 

Capacitors C6, C? and CS 
are ^ 1 uf components (the ones 
supplied in the kit are bright 
orange^ Solder them in the posi-^ 
(ions shown in Fig.1 . They can 
De mounted eithef way round. 

Resistor R1 is a smell tubular 
component w it h col ou red ba nds 
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Brown p Black p BIu9h R2 has col- 
oured bands Brown. Black, Red; 
R3 is marked Orange, Orange, 
Brown Sol^dir these reeistOFs in 
their correct positions on the 
PCB. They can be mounted 
either way round. 

Diodes D1 and D2 are tiny, 
glass cased components with a 
black band near One lead; This 
band marks the Cathode or 
negative ( - ) lead, Dl is located 
ai the top of ICI; its Cathode is 
the lead furthest sway ffom C2 . 
D2 i^ located neict to iC6. Its 
Cathode is the lead funh&st 
3W3Y from IC4 . Sokter in fhess 
two diodes making syre you 
have Them the right way i'oiind. 

Transistor TRl s a small 
three lead component in a black 
plastic case. iSee RgJL Its 
leads are labelled E (Emitter I B 
I Base) and C iCollecior) F^.2 
whose the connections of TRl , 
You must make sure that you 
mount this component the riflht 
way round. Take care not to 
allow TRl 's leads to short 
against each oth^r. 

Now sokiflf in crystat XI . 
This is a larger component with 
two leeds which can be 
mounted either way round - 

Finally H solder in the three, 
five-way OJ'' PC plyg^ PLI, 
PL2 and PL3 . 

Setting the Baud 
rate 

The re a re pa ds for f ou r 1 1 n ks nex t 
to IC4; these are used to select 




Baudmte: 


SO 


S1 


S2 


S3 


eo 





1 








76 




1 








110 




1 


1 


1 


150 





1 


1 


1 


300 







1 


1 


1200 




1 





1 ■ 


2400 




1 


1 





|480D 










1 


9600 











1 


Tmblsi 











the Baud rate at which the 
RS232 Fnterface wilt receiye 
and transmit data, by connec- 
ting the SO, SI H S2 and S3 in^ 
puts of IC4 to logic IGNO) or 
logic \ (in this case VCC, +5 
volts k 

In Fig. 1 these fotjr links are 
shown connected to give a rate 
of 1200 Baud. Table 1 gives the 
connections for alternative Baud 
rates. Compare Fig. 1 and Table 
1 to see how the different Baud 
rates are selected. 200 Baud is 
quite fast enough tor most pur- 
poses. Select the rate you re- 
quire Hh^ might entail checking 
your printer's manual) and 
solder four links accordingly. 

Programming the 
R$2l2 Board 

The RS232 Board connects to 
the main interface board 
(published in the Aug/Sept. 
issue of ZX Computtng ) via a 1 4 
way DIP jumper cabler. This 
main interface board aEfows up 
to four peripheral boards to be 
connected to your computer 
and used at the same time. 

Depending on which of the 
four DIP sockets on the main 
board is used, each of the ports 
on the RS232 Board (Serial rn^ 
put and output, UAHT status 
and 8 bH parallel output! will 
have a number to WentJfy k, 
{See table 2 h 

It IS very important to ensure 
that the DIP jumper plugs are the 
same way round on each boa>rd; 
the wire at the top end of the 
socket on the main interface 
board must be the wire at the 
top end of 5K9 on the RS232 
board. 

We will assume that the DIP 
Jumper cabfe connects the 
|>lir9HAl interface board to main 
interface DIP socket 1 . 

There are two status flags 
a^ssociaied with ICI. These are 
DAV fData Availabte) andTBMT 
{Transmitter Buffer Emptyl. 
DAV IS connected to computer 
data bus line DO and TBMT is 
connected to D7. These are 
trirstate lines which are only 
enabled when a status read is 
mad^ by the computer. If 
DAV = 1, new data has been 
received by the UART since it 
was last read by the computer, 
otherwise DAV will be . TBMT 
will be 1 rf the UART transmitter 
buffer is empty, otherw ise t if the 
UART is in the process of 
transmitting data previously 
sent tort) TBMT will be 0. 

In the following examples, 
the numbers 2 53 and 2 54 refei 
to main interface DIP socket 1 . 
For DIP sockets 2 , 3 and 4 , refer 
to table 2 sfnce these numbers 
wrfl have to be changed. 



Main Intarfactt 


Oav ice No. 


StatufljParaBel 


SochHt: 


Serial port. 


Port. 


1 


254 


253 


2 


251 


247 


3 


TS1 


127 


A 


239 


223 


T*bt»2 







Spectrum 
proorammino 

Trpr^mitting data 

10 OUT 66407,263: REM 
setoct UARTT status^ bit 
output port 

15 LETA=tlVB5471 :IFA 
264THeNGOT015 : 
HEM loop if the UAFTT has 
not finishod tffinsmittjfig a 
previoua byte of data 

20 OLrT6S407.254 : REM 
select BS3 32 in /out ports 

25 OLrT654 71.(diitatQba 
output! 

If A in line 15 equals 254 or 
255 , then the UART is ready to 
transmit a further byte of data- 
(255 if DAV = 1 . 254 if 
DAV = 0). 

Hecervtng data 

30 OUT 65407.253^ REM 
Mieqt UAffr statusfl bit 
pAiaUel output port 

3B LETA= IN6B471 : JF INT 
fA>2) = A/2THENGOTO 
35 : REM goto 35 if 
DAV -0 la. no new data 
has be«n iMebad 

40 OLTT 65407.254 : LET 
A = IN 65471 : REM A 
holds the data receivsd by 
the UART 

8 Bit Parallel Output Pdit. 

10 OUT 66407-263 ^ OUT 
65471 .(data to be 
output h 



ZX81 

programming 

Because the ZXai ha&nolNand 
OUT commsruds, The short 
machine code routines sho^n in 
table 3 should be used »n con- 
jiunction with the following: 

Transmlttkig data. 

10 POK£16515.2S3 

16 LErA = USRl6514 lA 

ftrtumi holding UART 

«tAtu»l 
20 IF A2&4 THEN GOTO 16 
2S POKE 16525,254 
30 POKE16&29J<latatobe 

output^ 
36 LET A ^USR 16524 



Lines 1 5 and 20 check that the 
UART is noi still transmitting 
any prevbus data. 

Receivinf date. 

40 POKE 15& 15,263 

45 UETA=USR1B514(A 

reitums ho^kling UART 

Status) 
60 IF IWT {JK/Z ) ^ AO. TK6N 

GOTO 4 5 Ino mw data 

received yatl 
66 POKE 16615,264 
60 LETA = USR16514 (A 

hatds the data just focatv- 

•dj 

B at PerBllel Output Roft. 

10 POKE 16525,253 

1 6 POi^ 16529. Idata to be 

output) 
20 LETA = USR16624 

Connecting the 
R5232 Interface to 
other equipment 

PL3 is the connector used for 
serial ddta input and output 
signal^. To ch#ck that your 
RS232 Board is working proper- 
ly, connect it up tq your com- 
puler (wrth the computer swit- 
c^led FF) and join th^ SO (Serial 
Out) and SI (Serial In) Nnas at 
PL3 directiy together. If you 
now output data to tht serial 
output port you should find that 
n appears at thd serial input porl r 

Remove the Jink between SO 
andSL 

An RS232 aariat output line 
h g&nerl^y referred to as TX 
(Transmitted data) whila an in- 
put line is RX (Received date). If 
you wbh to connect your 
RS232 beard to a printer, you 
should connect SO on your 
board to the ftX connection on 
your printer. GNO (OVt mutt 
a(so be connected. (GND is 
taken to PL3 alor^g with SO and 
SI}. 

Vou must bear in mind that 
our computer can output data 
through this RS232 interface 
much faster than your printer 
can print it; most computer 
printers incorporate @ buffer 
which stores the characters 
sent 1 1 he pri n t e r : if y our pr inte r 
prints a whole line at a time, 
rather than one character at a 
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1 REM XXXXXXXXKXXXXKXXXXXReservB 19 Bvtes 


10 F0RF = 165UT016532 




15 INPUT A 






20 POKEF,A 






25 NEXT F 








Data 






Address 


(Decimal 






16514 


62 


LDA,n 


Entry point for Input serial 

data Status 


16515 


00 




POKEd, 2 53 to read status, 
254 10 read data 


16516 


211 


Outln).A 




16517 


127 


n 




16618 


6 


LDB,n 




16519 





n 


Clear B 


16520 


219 


In A,{n| 




16521 


191 


fi 




16522 


79 


L0C,A 


BC = 00 dd where dd is the 
byte just input 


16523 


201 


RET 




16524 


62 


LDA,n 


Entry point for data output 


16525 


00 


POKEd 253to output to 8 bit parallel | 








poft, 2B4 for serial o/p 


16526 


211 


OUT (nJ.A 




16527 


127 


n 




16528 


62 


LD AM) 




16529 


00 


n 


Data to be output 


1GB30 


211 


OUT<nl,A 




16531 


191 


n 




16532 


201 


RET 




. TtithS, 









i*in^T ^ 



IOl^4H4LUL 

^ IMfUT 



fi9 3- 



lime, then it ha$ a buffer. Even 
so, YOU mav f ii^d thai you have 
to slow yOiir com pu tar program 
down (using, for example.. 
PAUSE statements) if it is con- 
tinuously outpuntng a lot of 
text. 

Your printer may have a 
ready line or eQuiva^ant, which 
jndicat&s when the printer can 
receive more data. You could 
use on bit of one of th« parallel 
ports provided in the parallel 
in,tout boerd published in the last 
issue to read such a status tina 
from your printer. In the event 



that your printer s ready line 
complies with the RS232 sian- 
Sard raiher than the TTL stan- 
dard, you would need to use a 
circuit like that in Fig. 3 to Eimit 
the signal to TTL levels. In prac- 
tice, a ready signal from a com- 
puter printer is not essential. 

8 Bit output port 
connections 

0.1 * PC plugs PL1 and PL2 are 
used for connections to the 8 bft 
parallel outputport (See Fig ■4 1. 
GNDand 151 tOutpui Enabb] 
are also brought out to these 
plugs. When Q^ is at logic 1 or 
simply not connected, the eight 
output lines DO to D7 ere in a 
high impedance disabled (ie- -ef- 
fectively non e^cistentL To 
enabte them, OE mu^t be con- 
nected to logic lie. OV/CND). 











Pt7 








GND 


o*. 


\ 


/ 




DQ 


o 


\ 




I 




□ 1 


o 








/ 




D3 















Dl 


o 












PLl 




-iJNK 


^ 


D4 


o 




\ 




DS 


o 






t 




06 


o 






i^ 




07 





I 




^ 1 




61 








■SEE TSXT 


fl0.4. 







You can, rf you wish, simply 
take a wire link between ^ and 
GND so that the outputs are per- 
manently enabled; we have left 
OE unconr\eCted since you may 
wish to drive it from an external 
(TTL Eogicrsign&L 

This eight bii output port 
could be uied to drive a primer 
with a Centronics parallel inter- 
face; ptn 1 1 (CP) of IC2 is pulsed 
with a signal which could be 
used as a negative strobe. You 
could take a wire from this pi^n to 
supply the required strobe signal 
for your printer. Alterr^tively, 
the port could be used to light 
LEDs (Light Emitting Dbdesl 
etc. 

Circuit description 

ICI is a UART (Universal Asyn- 
chronous Raceiver/Trans- 
miner), the big 40 pir\ chip 
which does nearly all the hard 
work. (See Figs.6a,€bend6c|. 
The output half of ICI (See 
Fig. 7) accepts a byte of data 
ffom your computer and outputs 
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it in e serial form, one bit at a 
time, adding one start and two 
stop bits to each byte I See 
Fig 5 L Date from the serial out- 
put (SO) of IC1 goe& to IC6, an 
RS2 32 Una driver IC , which con- 
verts the signal from its TTL 
fomi to a signal whi^ch has ap- 
proximately — SVaslogicO and 
4- 9 V as logic 1 . IC6 also inverts 
the signal as required by the 
RS232 standard (ie. changes 
every to a 1 and every 1 to a 
01. 

Transistor TR1 end resistors 
B2 and R3 invert the signal ap- 
peering at the serial input on the 
RS232 board, converting it into 
a form (at TTL levels) which can 
be read by the input half of ICI - 
Di<Kde D1 ensures thet the most 
negative v outage at the base of 
TR1 cannot be more negative 
than 0.6 volts. 

ICI needs i cbck signal at a 
frequency which is sixteen 
times the req-uired Baud rate. 
This is provided by IC4 which is 
a programmable Baud rate 
generator I Rg,6c). Crystal XI is 
used to keep the frequency of 
oscillation constant. The Baud 
rale is ulectad by means of four 
links on the PCB next to IC4. 

tC3 is a voliege converter 
(Fig. 6 b) powered from the + 9 
v<Mt line. Thts IC Jn conjunction 
with CI. C2 arid 02. provides 
the -9 voits required by IC6. 

IC2 is an ectuai leight way) 
tristate latch, used to provide an 
eight Wt output port. (Fig .6c). 
Data written to this port remains 
set until changed. 

Reg. 1 is a fixed voltage 
regulator which provides a 
regulated E volt tine from the 9 
volts supplied through SKI . 

Fig. 8 shows the copper foil 
pattern of the PCB. 



Parts list 


(CI 


AY-3-1015 


IC2 


74LS374 


IC3 


7660 


IC4 


4702 


IC5 


74LS32 


IC6 


1408 


REG.1 


7805 


T81 


2N3704 


D1,2 


1 N4 U8 


XT 


2.4S7G MHz 


CI ,2 


lOuf 15C 


C3,4 


56pf J^^ica 


C5 


220uM6V 


C6 7,8 


0,1 uf 


R1 


lOMR V^WS%tot 


R2 


IK WW5%tQl. 


R3 


33QR!4W5%tol. 



Mtscatlarieous: 

PCB, one 4Q pin IC socket, one 
20 pin IC socket, one 1 6 pi:n IC 
socket, 2 , 1 4 pm IC sockets. 3 , 
5 way 0.2" PC plugs and 
sockets, 14 way DIP jumper 
cab Ie {d ou ble e nded ) . 
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■uyllnes 

A complete kit of parts for the 
RS232 Board is avaitabb from 
New tech (Micro) Ctev^loprnents 
for £26.95 all inclysive. DiP 
jump€r cables are /7^Mrtcluded in 
the kit end must be purch^s^d 
separaiely, th^y cost C3,85- 
Newtech also supply kits for ihe 
main interface board (AugiSapt 
issuel for C 1 1 .95: the paraflet 
Input /out put board t Oct /Nov 
tssu®, C1435), LEO board for 
use with tKa paral^e1 input /but- 
put board (£2 50) end the relay 
board, also for use with the 
parallel in/out board IC1 1 .95). 
Further de[ails are availabl« 
from them a! 1 , Courtlands 
Road. Newton Abbot. Devon 
TQ12 2JA, Tel. (0626) 
62836. 
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• fiouPhneiari^ kd$0( ror your own progrom^. jMerruis. gam&s.niushc. eic ) 
« U-s^-Oe^necd^QphicjCi&ai'i&n program 
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DRAGON TANDY 

£11.50 
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COMMODORE 64 

€17.25 

ifi elusive 

NO INTERFACE REOUIf^ED 

Discover 1h© eKCllirig vwofkf of creating your own 
graphics on screen 

The? TfQian hgh\ Pen will draw boxes, aretes, Une^. 
freehand pictures, s^ve and load pi(;tur^ witl^ lull erase 
facility 

AH in H i - Res screen m any of 4 colours for the Dragon / 
Tandy, 8 colours tor Ihe Spectrum, aixl 16 cofours for 
the Commodore 64. 

For educational or leisure use 

Micro Computer Software & Accessories 

Send Cheque/ P to. 
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Tel (0792)205491 
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BOOK REVIEWS 



The Easy Way To 
Program Your 
New computer 
Tim Hartnell 



Th«re was a lime I w^s naive 
tnough to think peopte wrote 
books ortly because ihey had 
somathjng worthwhile to say. 
Perhaps m a ^ater time in life I witl 
understand why people write 
books only for Other reasons. 
Until then it bafffes me why Tim 
Hannell has released. "The Easy 
Way to Program Your New 
Computer' . Interface Publica- 
tions, for in it Tim has nothing to 
sey that he hasn't already s-aid 
more effectively many times 
before. 

As t he I it le s u ggests t he b oo k 
is not intended for any computer 
in particular rather it is a general 
approach to the BASIC 
language, or part of it for 
although many of BASICS com- 
mands are covered some are 
gepingty ami$s which makes it 
rather surprising to find out later 
thai their use is highly recom- 
mended. The approach of the 
text to each command a ac plain- 
ed can less not be faulted: the 
method of description and ex- 
ample is sound and Tim uses the 
technique well ''to make com- 
plex subjects easy to unders 
tand", come on though, Tim, 
isn't there a more logical exam- 
ple than 'THE US OF A No.l ' to 
fxptain e FOR. . . . NEXT loop. 
Yas it confused me too. 

Instead of being ciose on two 
hundred pages of useful advice 
on understanding programming 
this book is half of that with a 
f urth&f one hundred pages of in- 
teresting but mostly useless info 
on computers. The lack of an in- 
dex makes finding the worthy 
parts even harder. And thai is 
the real pity for with over 30 
books aJ ready to his credit the 
author has many useful things to 
say about computers and pro- 
gramming J only w^sh he had 
waited until he had enough for 
an entire book 

The Easy Way To Program 
Your New Computer' Is written 
by Tim Hartnell and published by 
Interface. 

ISBN 907563 60 0. 



Ifnderstatiding 
Computer Graphics 
Judy Tatcheli 
Les Howarth 



There can be few areas, if any. 
of computer development 
whose application is so 
widespread as computer 
graphics. Yet, perhaps, it is 
because of The advancement in 




Patrick Cain settles down a good (?) 

read. 



this ares that we overlook or are 
unaware of many of the applica- 
tions. As everybody knows, the 
Walt Disney studios used com- 
puter graphics extensively in the 
film "Jion\ Computer graphics 
are used more and more in film 
production, as they are in televi- 
sion, cartoons, painting, 
sculpture and other ^n forms; 
but their application spreads far 
beyond these. Readers of 
'Undaratandinf Computer 
Graphics' by Judy Tatcheli and 
IjBs Howarth are quickly put in 
the picture about a variety of ap- 
plications. 

As with the rest of the books 
in the series the publishers have 
gone to soma length to support 
the text with many bright il- 
ly s tret ions, Indeed the format 
resambtas a comic book with il- 
lustrations and text being freely 
mixed and the ma^^im of orve pic- 
ture being wonh a thousand 
words is well proven. As a result 
many complicated notions are 
e?^ pressed in a fashion that is 
equaity suitable for younger and 
otder readers ^ The dlscuasion 
throughout the book is non 
technical, being lass concerned 
with an analysis of computer 
graphics than with highlighting 
the varied application. By the 
lime the reader has gone 
through the 48 pages he will be 
aware of a number of everyday 
uses and the principles behind 
them . 

The book is a worthwhile 
read at a number of levels; it 
should help to answer in part the 
ever recurring question "what 
do computers really do"; it wfll 
give computer users an ap- 
preciation of other computing 
areas and it may serve to whet 
the appetite for further 
knowledge sated only slightly 
by the few program examples at 
the back. 

What the book did for me 
was toquickly draw me a picture 
of a lot of computer applications 
I may have missed altogether 
because I would never have 
been sufficiently curious to 
spend sufficient time to look. 
And for that alone it was a 
valuable read. 

' Understanding Computer 
Graphics' is written by J. Tat- 
cheli and L. Howarih. 

ISBN 86020 739 




Programming with 

Graphics 

carry Marshall 



"For my money the graphics 
capability of a microcomputer is 
usuelly its most attractive 
feature'* — Garry Marshall. I 
would put my money with Mr 
Marshall as far as the most at- 
tractive feature of a microcom- 
puter goes. Most people - I 
would guess — are attracted to 
home computing by the 
graphics potential l! woufd 
follow that a book dedicated to 
graphics programming is likely 
to be of interest to many, 
perhaps too many for the text is 
not specific to any one machines 
strange, given that "there is 
a [most total lack of standardisa- 
tion in the way that graphics 
facilities are provided by 
microcomputers"'. Is then the 
"great advantage over most 
books on this subject of being 
machine independent" an ad- 
vantage more to Mr. Marshall 



than the reader? 

A strenge contradiction; but 
stop being an old cynic, Cain, 
get inside further and see whet 
the books about. 

Chapters 1 and 2 introduce 
and explain how the three 
graphic display types — block, 
pi X el a nd li ne gr ep hie s — a re pro- 
duced and what their re- 
quirements on the computer 
system are- Three chapters are 
dedicated to each type of 
display give a general, but easily 
understood, account of resolu- 
tion, movement, shapes. 
mafinifEcation and reduction, 
lines, curves, squares and 3D 
graphics. A siMth chapter deals 
further with the subject of 3D. 
turtle graphics and speaks on 
the requirements for a graphics 
package. 

I found the read through the 
100 or so pages informative and 
enjoyable and a lot of light was 
shed on things I had never 
before really questioned- The 
text was clearly written and 
should offer little problem to the 
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reader. Each chapter was con- 
cluded by a sMfnmary. The 
author has been awsre of the 
mathematical nature of the sub- 
ject and has m^de allowances so 
that seldom is a familiarity with 
maths beyond school ^evel 
necessary. 

Unfortunately, in spite of an 
appendiiif That lists the graphics 
facilities present on most 
popular home micros, I still feel 
that potential readers rriight best 
be served by a book aimed ai 
their own machine, 

"Programming With 

Graphics" is published by 
Granada, written by GBrry Mar 
shall and costs £5,95, 



usborne series 



From Usborne Compiiier Books, 
a series (there are 1 2 to dat?) of, 
'colourful, straighrforward and 
easy to understand guides to the 
world of honne oon\|>uting". 
Each of the books, cost £ 1 .95^ 
b packed from paper covaf to 
paper cover with iilustrattons 
chat cbverly explain many^ 
otherwise complicated, con- 
cepts. 

The series rar^ges from a 
"Guide to Computers ' to 
"Writo Your Own Corr^uter 
program" Here is an in dapth 
look at three Of the others ^ 



100 Programs For 
The zx spectriini. 
Ian McLean and 
iohn Cordon 



There was b ttme when virtually 
all computer books had Titles like 
1 00 Games For The somethSng 
or other. I wonder w hat has hap- 
pened to them. Has the editor 
decided to keep those ones for 
himself now? 

If he has then thanks for the 
favour I Now that one has flip- 
ped through his net it is in- 
teresting to look at one of the 
more rec^nT types. H&s the 
absence made my hard heart 
any fonder? 

Personal Computer Weekly' 
said of ihe tape version of the 
book 100 programs for just 
over £ 1 means that none of 
the programs are marvellous'. 
This IS so. The book prrce of 
C6,95 represents better value. 
Obviously the programs haven't 
improved any, ihe economhcs of 
the above are still as true; but if 
there is an advantage to loading 
programs laboriously from the 
keyboard rather than from tape 
Ft is that to new users there must 
be some educational spin off in 
seeing how others program . The 
progfams are not marvellous - 
true; but they are technically 
sound and may well act as 
building blocks or inspiration for 



other progfams. 

So what classification can be 
given to these 1 00 technically 
sound programs? There are ten 
equal sFzed sections covering 
games, recreation, business, 
graphics, science, maths and 
school, data handling, home use 
and an introduction to Spec- 
trum's facilkies. Some I thought 
were particularly worthwhile. 
Bubble and Shell sort are stan- 
dards that can be used by 
themselves or as part of other 
programs ^ Simpson's rule and 
others in the maths section are 
likely to be as much use to most 
new Spectrum users as a degree 
in dishwashing. The home sec- 
tion turned up my pet hate, if I 
ever see a program for a 
Christmas Card Lbt it will be too 
soon. 

If your need m for a Large 
number of programs the '100 
Progjams For TheZX Spectrum' 
should probably do you qurte 
nicely. It is certainly an improve- 
ment on many eariier books of 
that ilk. The programs are all 
quite short — all suitable for the 
16K ~ but high on technique 
and application r Aren't long pro- 
grams made up after alt from 
short ones? Personally I think 
that as pfOgrams some a re more 
worthwhile than others, but as 
the authors ponnt out, these are 
sample programs to show what 
a home computer can be used 
for. 

As a guide to better program 
ming alone I think 'TOO Pro- 
grams Fqr The ZX Spectrum' h 
good value, with the added 
bonus of some useful programs 
too. 

TOO Progfams For The ZX 
Spectrum' is wriiter^ by Ian 
McLean and John Gordon, 
published by Prentice Hail Inter- 
national and costs £ 6 .35 

ISBN 0-1 3-634766-6: 



inside The Chip 
H. Davies 
M. Wharton 



An understanding of a microchip 
is not necessary to use a com 
puter, but I should imagine that 
most programmers have 
wondered from time to time 
what type of magic lakes place 
between input and output to ef - 
feci thjis phenomenon which 
takes up so much of our time. 
Some will naturally enough have 
investigated the subject further 
others wiN probabiy have 
though! the investigation loo tn- 
volved and contented 
themselves with a niggling 
curiosity. It is to these people 
that 'Inside The Chip ' by H, 
Davis and M. Wharton readily 
lends Itself, 



Like the other books in the 
series "Inside The Chip'' fs not 
intended, nor does it attempt, to 
be a tei^t book As the others do, 
it touches on the main principles 
of its subject without becoming 
entangled in an analysis of the 
practical unit. The book is a 
iourney inside the chip, explain- 
ing on the way what the chip is. 
how it works and describing 
some of the amazing things it 
can do. The guides on the 
journey are a team of mic rosined 
men who draw the readers at- 
teniion to the different types of 
chips, what each type is used for 
and what many of the jargon 
terms associated with chips 
mean. The analogy works well. 

27 pages on and the reader 
will have been introduced, in 3 
simplified way, to the electronic 
theorVn discovered how chips 
are designed, how they are 
made and how the different 
types of chips are used. 
Registers, control circuits, ad- 
dresses and the 
microprocessor's clock are all 
dealt with in The same way. The 
book is concise, imformatrveand 
is fun to read. Uttle effort is re- 
quired as a result to get this far 
and many of those niggling 
queries ought to be by now 
disappearing or maybe perhaps 
becoming sufficiently in- 
teresting to examine closer. 

Pan two is less colourful; but 
nonetheless as interesting, es it 
comes to terms with slightly 
more involved notions ^ 'Input 
and Output, inside the ALU, a 
simple logfc circuit to buiW. how 
the ALU does arithmetic, hints 
on building circuits, each is 
handled with the same un- 
complicated ease as the earlier 
topics. Ceriainly not Cambridge 
research level yet, but sufficient 
information within the 4 8 pages 
to either whet an appetite or 
satisfy a less inquisitive mind. 

Given that you can't read 
every book, some are too time 
consuming, soma are mcstly ir- 
relevant, some are tooinvolved^ 
' ' Inside the Chip' ' is perhaps one 
you should read. Written by H. 
Davies and M. Wharton ^'Inside 
the Chip" is a book that is pro- 
bably worthy of a glimpse from 
most peopie. 

ISBMO 86020 -729-3 



Machine code For 
Beginners 
L. watts 
M. Wharton 



I wish every book on machine 
code that I have ever read had 
only 50 pages. That is the 
number in L. Watts' and M. 
Wharton's "Machine Code for 
Beginners" another of the 



Usborne computer book series. 
Too often those others have 
gone at length about Hex 
numbers and assembly 
language and registers and ad- 
dresses. This book mentions all 
of these things too; but the 
discussions of each &m more 
abridged and that is perhaps 
why it doesn't work as well as 
the others in the series Machine 
code by its nature may require 
more patient examination and a 
more thoughtful text. Maybe 
those other machine code books 
were tengthier for good reason. 

Each of the other two books I 
have looked mi in the series have 
deait With topics of generei in- 
terestp their subjects — the 
microchip and computer 
graphics — required a descrip- 
tive text not specific analyses 
therefore the picture book ap- 
proach was ideai. Machine code 
however is of such compEeKity 
that any discussions handled as 
above falts far short of an ade- 
quate mark. Machine code is for 
doing and the )evel of discussion 
required to teach someone how 
to do something is far greater 
than that required to merely 
describe a subject , This I feel has 
been ovef looked. I should doubt 
if a text that amounts to e mere 
description of machine coda ia 
sufficient. 

The book moves in easy 
stages through the principles of 
machine code, showing how to 
write simple programs ~ such 
as adding two numbers - to 
how to load and run a machine 
code programme. Both the 280 
end the 6502 processors are 
catered for, The analogies used 
to describe the memory sup- 
ported by the clever illustrations 
that are the trademark of the 
series are perhaps the most easi- 
ly understood 1 have come 
across. The sections on PEEKir>g 
end POKEing. translating the 
programs^ carry flags, lumping 
and branching are accurate and 
are essential to any discussion 
of this topic, i feel that ihey are 
just too concise to effectively 
explain its complexities. 

A study of machine code re- 
quires more then clever illustra- 
tions. Successful books have 
dallied with lengthy descriptions 
of details p giving explanations to 
account for their occurrence and 
reinforced the discussions with 
examples. "Machine Code for 
Beginners" may be a fun book to 
readr its colourful pages may 
help to fill in some background i 
but it does not have the content 
of a successful Machine Code 
reader. 

''Mactiine Code for Begin- 
ners" is written by L. Watts and 
M. Wharton. 

ISBN O 86020 735 8 
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Ian has produced a neat and 
comprehensive variation on the 
"drawing" program in which 
the screen is inverted and you 
chalk your pictures on rt. 

Although not a long program, 
it needs 1 6 K because the whole 
scraen is used 



Notice how all eight direc- 
tiona are provided plus checking 
for the screen edga^ alHn TWO 
lines - 165,170. 

Instructions are provided in 
the program ^nd it's weH worth 
lypfng in. No more messy chalk 
dM5t getting up your nose' 



135 FDR A=l TO 22 
140 PRINT "-^i^^ 



5 CLB 
la PRINT "DD you WANT THE INST 
RUCTIONS? (Y OR N) *^ 

15 IF INKEY«="*Y'* THEN GOTO 
20 IF INKEY*^*'N"* THEN GOTO 



30 
120 



25 


GOTO 15 




30 


CLB 






35 


PRINT 


"1 


TOP LEFT" 


40 


PRINT 


"2 


TOP RIGHT" 


45 


PRINT 


"3 


BOTTOM RIGHT" 


50 


PRINT 


"4 


BOTTOM LEFT" 


55 


PRINT 


"5 


LEFT" 


60 


PRINT 


"6 


DOWN" 


65 


PRINT 


"7 


UP" 


70 


PRINT 


"8 


RIGHT" 


75 


PRINT 


■■0 


RUBOUT-FOLLOWED BY 


DIRECTION 




KEY(S)" 


8Q 


PRINT 


"Q 


TO STOP RUBQUT" 


Q5 


PRINT 


"C 


TO START AGAIN'* 


90 


PRINT 


"2 


TO STOP CURSOR FLI 


CKERING. . . 


FOLLOWED BYs" 


95 


PRINT 


■*s 


TO STOP " 


100 


PRINT 


"R 


TO CONTINUE" 


105 


PRINT 






110 


PRINT 


"ARE YOU READY?" 


115 


INPUT 


At 




120 


LET A*="L" 


125 


CLS 






130 


FAST 







145 NEXT A 

150 SLOW 

155 LET A=0 

160 LET B=fl 

165 LET A=A-^(A<>63 AND (INKEY*= 
"2" OR INKEY*="3" OR 1NKEY*-"B"> 
)-(A<>0 AND <INKEY*="1" OR INKEY 
♦as"4" OR 1NKEY*="5")> 

170 LET B=B+(B<>43 AND (INKEY*= 
"1" OR INKEY*="2" OR INkEV*="7") 
)-(B<>a AND aNKEV*="3" OR INKEY 
S="4*' OR INKEY*="6")) 

225 IF HMKEY*-"0" THEN LET A*=" 

230 IF lNK£Y*="a" THEN LET A*=" 
L" 
235 IF lUKEy*^"C" THEN GOTO 123 

240 IF A*="0" THEN GOTO 265 

24S PLOT A,B 

250 UNPLOT A,B 

2S5 IF INKEY»="Z" THEN GOTO 285 

260 GOTO 165 

265 UNPLOT A,B 

270 PLOT A,B 

275 IF INKEY*="Z" THEN GOTO 285 

2B0 GOTO 165 

285 IF 1NKEY*="S" THEN GOTO 300 

290 IF INKEV*="R" THEN GOTO 165 

295 GOTO 285 
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Great m 

.^_ ^^^HF 



zap-freak Jim watson looks back at 
some of the best arcade games of 1984. 



Well hi yah fcrfks! 
First a few words about the 
3V&tem Vm using to run these 
proggies on. My Specirum is 
linked to a Kempston interface 
and a Ctrrrah Speech unit - 
How does he run boih ai once, I 
hear you cfy. Well I got a 
three^way cabfe irom Classified 
Product Services Ltd. Shire Hall. 
The S^nds, AppSeby in 
Westmoreland, Cumbria CA16 
6XN for £12.50 and hey 
presto! A bit messy at the back 
but I'm too busy watching the 
screen to notice. 

To get a good grip I use a 
Sumcom Tec 2 to really give 
them nasties some stick. (Groan 
-£dj 

Sabre wulf OSK 

This has GOT to be the program 
of the issue, wow what 
graphics! OK, so its the sarme 
son of theme to Atic Atac but 
with 256 I creations instead of 
around 150 and it's set in a 
jungle instead of a hou^e. 

Some of those beastiss btb 
really somethingf I loved ihe Hip- 
pos and the De-orientation Or- 
chids really freaked me out, I 
could almost forgive them for 
charging £9=95 for ii. 

Joystick options for Kemp- 
ston, Interface II or cursor keys 
are provided as well as using the 
keyboard. Keys QWERT control 
left, rtghtr down, up and fight. A 
bit close together and a strange 
combination but fairly easy to 
get used to, although I reckon a 
joysti^ck h a must for this geme. 

So what's it a4l abcui? You, 
an intrepid axplorer, have to 
wander th^ forest in search of 
the four parts of an amulet 
before escaping from the 
a-mazing jungle. Many other 
items such as a chalice, gems 
and magic rings are littered 
about the place and these are 
collected by passing over them. 

The forest teems with 
wildlife which rush around the 
screen. Frequently other 
members of the animal kingdom 
materialise to add to your pro- 
blame ^ To defend yourself you 
have a sabre^ which gives you 



your nickname "Sabre Man", 
and your most potent enemies 
arethe Wulves. 

Sound is used sparingly but 
effectively - I liked the intro 
tune, but it only ptays once each 
tme vou get back to the menu 
screen . 

Scoring is in two forms, the 
standard numeri^cal score and 
also a percentage of the game 
completed. A high score chart is 
not used, only the highest score 
of the session is kept, and no 
name either! This high score is 
initially set at 102275, so it 
takes a few plays to establish 
your own. An option for or^e 
player or two players playing 
alternately is also provided. 

Animation ior should I say 
an im elation ?} is superb. Watch 
how you are thrown across the 
screen when a beastie gets you I 
Not a game for those who give 
up easily. 

So go get it. load up and be 
ready to run. dodge, fight and 
generally have a frantically great 
time I 

TLKTomadoLow 
Level) 

Nice one Vortex I 

A neat flying game, but not a 
flight simulator I hasten to add. 
where you control a little swing- 
wing Tornado fighter plane. You 
see the plan on screen and the 
scenery, land, city and sea, is 
dona in a sort of 3D perspective, 
this tends to be a bit '^blocky'' 
but is nonetheless effective. 

A great effect is the plane's 
shadow which appears relative 
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to the plane's height and is your 
main frame of reference when 
estEmating your height above 
ground. 

Your mission. Biggies^ is to 
destroy targets by flying low 
over them, not tow enough - 
failure, too low = disaster! 

I didn't really find that the 
joystick made the game ap- 
preciably easier, and the keys 
were easy to use for effective 
control, it s not easy, in fact 
quite frequently t found myself 
going found and round the target 
until I finally got lined up and 
then failed to get low enough in 
tjmep so I ended going round and 
round agaifb! 

A competent game which 
would be flyers will love, but 
somehow f or me it see m ed to be 
lacking something. Perhaps if 
you could have shot or bombed 
the targets it would have helped . 

Hypermania I have npt got! 

Rapscallion 

A year ago this would have been 
hailed as a masierpieee. Now it 
is only a vary good, ciever game. 

A multi- screen arcade adven- 
ture along the Atic Atac lines. 
the graphics are well done but 
not outstanding. Sound is good 
and animation is effective but 
sometimes a bit ierky . 

Actually it's quite addictive. 
You can get started easily then 
discover the subtleties as you 
progress- I found myself trying 
again and again, perhaps that's 
the secret of an addictive game, 
make it took so easy that you 
KNOW you can do better noKt 
time. 

The plot is very devious. 
Rapscallion the Hague is your 
enemy and he's nicked your cas- 
tle and left you chained up in the 
dungeon. The good fairy {J. In- 
man?) turns you into s bird of 
feathered variety and has given 
you six Eives. By sacrificing a life 
you may transform yourself into 
a fiy. This is needed if you get 
caught up in the net for instance, 
and changing back also costs a 
life. This is a superb touch. 

Another ingenious ides is 
that when you die — a frequent 



happening at first - you are 
changed into a ghost and in this 
form can explore your surroun- 
dings with immunity. To con- 
tinue your quest properly you 
have to get back to your body 
and press the character change 
key. 

The game can, and often 
does, take a long time to play 
and so, unusual for this type of 
game, a "'Save game" option is 
provided. However there is a 
penalty. If you piay for a saved 
game then should you win you 
only get a leasehold to the castle 
and not the full deads! 

As I said, a devious game 
with many facets and I con- 
gratulate Bug Byte for the 
thought w h i c h h as gone i nto this 
game. Although perhaps not as 
graphic a Ely exciting as some 
other games, the many varia- 
tions in play and the planning a 
player has to do makes it one 
which wiN last fof many many 
sessions. 

The usual keyboard or selec- 
tion of joystick options (in- 
ciuding one usually forgotten - 
Fuller) is provided, and I found 
that using a joystick helped to 
play this game. 

Highly recommendedl 

Jet set Willy 

Manic Miner - The Saquell 

Whereas most cinema se- 
quels are rip offs, this game is as 
good, and in my opinion, better 
than the origin al- 

For anyone who has been liv- 
ing in the Sahara desert for the 
last year as a hermit , Manic 
Miner was written by Matthew 
Smith and was the first of a 
whole new style of game in 
which the player progressed 
Through several screens of wierd 
and wonderful creations by 
making carefully timed jumps 
from level to level in order to col- 
lect various objects. 

J$W is the same in outline 
and again produced from the 
nightmare mind of Matthew. 
This time however, the scene is 
a mansion and JSW has to col- 
lect aji the glasse^s left around 
before he is allowed to go to bed. 

Software Projects ran a com- 
petition for the first person to teH 
them how many glasses had to 
be collected but this has now 
been won — so no more calls 
please For those of you who 
don't want to know, close your 
eyes when reading the neKt bit 
- there are 83 gFasses. 

The game has many more 
rooms to visit. 60 in alj. and the 
manic sense of humour runs 
through them all. accompanied 
by a frantic version of "If I were 
a rich man" guaranteed to drive ^ 
you bonkers I ^ 
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The ups' me much harder in 
JSW and timing is very critjcal 
indeed. Per so nelly I foynd it 
easier to play ^^om the keyboard 
rather thari joystick - all the 
u^ueJ options for th&^ are in^ 
eluded. 

I loved the sneaky digs at 
other prograrns, the set of 
''^Hunchback" type screens for 
instance. Definitely a classic 
that every Spectrum owner who 
enjoys pieyir^O games should 
havel 

I hope that Matthew's fertFie 
mind gives this themea rest now 
as Vm ^ure he can create 
another whoie new generation 
of games, given th& chance. 

Les Flics — PSS 

More confusion for the 
ovarheetad brainboM! 

PSS tell you the aim of the 
game, to find and pinch the Pur- 
ple Punna Diamond by corM roll- 
ing The ''Pink character". I seem 
10 recall a similar theme in a 
series of fifmsl 

The problem is they don't tell 
you how! 

First you start driving a pink 
motor around a set of streets 
avoiding the police cars, there 
are nine different buildings 
which you can* visit. Once you 
enter one of these buitdingsthen 
you become a large animated 
panthef , a-la carroon. 



There are eight other items to 
collect and use, each has a pur- 
pose hut you only find out by 
trial and error. Also in these 
buildings are various characters 
tike PC Kaolin I disguised as a 
chef} and Inspector Claudeau^ 

The intfo is amusing but the 
gameplay is quite serious - 
Peter Seilars wouki have been 
quite upset not having a banana 
skin to slip onf 

Good graphics, fair sound 
and an enj-oyable and challang- 
ing game. I found no appreciable 
advantage by using a joystick, 
only Kempstan is provided 
although the keyboard game will 
operete with the cursor mapped 
varrety - AGf/Protek etc. 
AwkwafdJy, they provide two 
recordings, one on each side of 
the tape, tor keyboard or Kemp- 
ston rather than an option from 
within the program. 

Jack and the 

Beanstalk 
Thor 

S u parb cartoon gr a ph ics^ t he o Id 
Spectrum really can do soma im- 
pressive things. 

Currah Speech is used quite a 
lot and very effectiveJy in this 
game. Some words need a bit of 
electronic translation, but it is an 
added exua dimension. 

Joystick controt is provided 
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although I couldn't find a jump 
feature while usirtg it — it's pro- 
bably there, but the instructions 
dofi't give any clues and without 
It the game is near impossible. 
The keybaord layout is very 
good and I preferred to use this 
system. 

Great presentation of the 
story in a scrolling redefined 
character set. 

Colour and sound are used 
well and the action is fast and 
furious, again you have to find 
your way around by e^cperimen- 
ting and I found ihis a little il- 
logicaL For instance on the first 
screen there is an axe. Now> go- 
ing by the story, the axe is used 
at the and lo chop down the 
beanstalk so shouldn^t be re- 
quired just yet. In fact you can- 
not successfuly climb the 
beanstalk until you have picked 
it up! Still this is a minor quibble 
about what is an excellent 
game. I also found that move- 
ment needed a bit of practice to 
get used to as Jack is very sen- 
siiive lothekey^and often over- 
shot the area t was interrding him 
to visit I 

USA userstri 

A qutckie tot of info, you can 
now uae all the UK Spectrum 
software on your TS 2 068^1 

How? 

By buying a Spectrum 
Emulator cartridge from the 
Triangle Sinclair Users Group, 
c/o Doug fas Dewey, 205 James 
St.. Carrboro NC 27510 for 
960.00. 

Meanwhile J have it on good 
authority that JSW and Mane 
Mine? will work if you simply 
load in the code part of the prog, 
and RANDOMISE USR "start'. 

"start" is a number which 
Oan be found by MERGE-ing the 
first bit of the prog, and writing 
down the number which they 
use in ^ he same command. 

Review Preview 

Just to be on the bad, as they 
say, Durrel Software should by 
now have released COMBAT 
LYNX, I saw some screens from 
the pre-production tape and 
freaked outl 

You f)y an on screen chopper 
over a terrain which mus? be ihe 
most detailed landscape pro- 
duced on a Speccy so far. Loads 
of options covering mission, 
weapons etc. I they researched 
the abilities of the Lyrix with co- 
operation from the makers!! 

I forecast that this will be 
another rtumber one for tham 
and look forward to re viewing 
the final version ^ This batch of 
tapes has been tow or> the old 
Zap factor I 



Ratings 

Just a note on my rating ay stem, 
i've said most things worth say- 
ing in [he review so the ratings 
summarise these and are in 
three sections. 

1 . Pfeaantatton which covers 
instructions, graphk;s insert etc. 

2 . Zap ability which rates the ad 
diclivt* factor and piayability, 

3. Overall which is the final. 
overaH assessment. tUp to S *J 



Sabre WuH 




Ultimate, PLay the gam« 




The Green 




Ashby d« La Zouch 


" 


Leics. LEG 5JU 




E9.95 




PRESENTATION 


95% 


ZAPABtLITY 


100% 


OVERALL * * 


* * * 


TLL 




Von^K Software 




280 Brookfands Hd. 




nrtanchflster M23 9HD 




C5.95 




PRESENTATION 


60% 


ZAPABJLITV 


62% 


OVERALL * 


** * 


Rep»ca>iO(i 




Bug Byte Ltd. 




Mulberry House 




Canning Plec« 




Liverpool 




teas 




PRESENTATION 


85% 


ZAPABlLrrV 


93% 


OVERAU * 


♦ * * 


Jack and the Beanstalk 

^T"L i /^ ■■ C^ Mm 


■ f^ 


Thor IComfiuter SoUwaim i*o. 


Ltd. 




Erskln« Ind. Est. 




Liverpool L6 1AP ' 




£5 95 




PRESENTATION 


90% 


ZAPABILtTY 


96% 


OVERALL * * 


* * * 


JrtSetWniy 




Software Proj«Cl» Ltd. 




Bear Brand Complex 




Allafton Rd, 




Woohon 




LtverpootL25 7SF 




£5 95 




PRESENTATION 


92% 


ZAPABILITY 


100% 


OVERALL « * * * « 


Les Ffics 




PSS 




452 Stoney Stsntoh Hd. 




Coventry CV6 50G 




£6.95 




PRESENTATION 


89% 


ZAPABILITY 


84% 


OVERALL * « « * 
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^w - m^m. ED^T. MOVE. 
■jLieon 2X pr inlet ot fult-sije 



SPECTRUM BUSINESS GRAPHICS AND 
OTHER SOFTWARE FROM McGRAW-HILL 

PROJECTOR 1 

Just f^nUn yow dalsi thr^n sr k«^ - ■ . --i ^£>y tfrH-f"! ^ w «ast. pf oi^ssiOfiat 

^uil-coloyr grap^ncs Vena can ado ri-.-iju.-itjs notes and CBpioni. and store a 
^anTflStiC: Sd ta mort luH-Sc^nwn Uluf<1ra?Kpra »n r™»mory! 

Key points In a M6, modofn l^pelace can be mm&A m ^r\y m&^t wAh 
--iLiphics tramss. fpf pfirf©fitfl|jOf*ft Ivftictl WiU run autoiTifllically Or on your 
cue Afbd many ottier Feaiiircii 
D^ta c^n m ^fmM on cassfttla Upoi w on mcrDdriv^ 
na.i5*fic*. VAT 

SPECTEXT 
Tlie Sp*ctruiTi Word Procvuor 

All I^H- *- '■ •■'■:■• 

f Of inati sr ! |.| .'i inr- irtiiJii' a •■1.1 p.i I' III'. 

tin filer througfi a Suitable iniertBGe 

Tho BPECTEXT suite 'ncluise* SPEC Fill, t tiUnfl a^ttem l» sddfessf?? ■ 

01 net dill, anfl SPECIE ROE. to prodMce. f^of esini^. pcr^^nfll.s^ 

mo I lings wUti i oi^ndard lait#r 

Cass*?''!'" 'jr^itware. mcrmivv compaiiiic 

Cl^fSlncl. VAT 

PROFILE 2 

S^r«fl{liheet Rl« HBrldling System 

mpv^ng window tO a iBtQO 5p'(?fld^&h4?Gt firi wt^jcti your life *s wiTtf?n 

Use \rm proocssrnig i ■ ■ or 

Savti r^lcs on cas5{>t^s Eap€]' Qf on micrQCirive. 
CiaMtnd VAt 

THE SPECTRUM GRAPHICS MACHINE 

An Advanced Machine Codv Tool Kif 

The 90Cf @l« <7l rt^jti-f poed high resolution gra^c^s revthaiod uviih a too4 Mi 
la Allpw rapiEJ and easy mantpul^UorkS 

Tfiie iap& 01 risady-rneicte roiiune«^ fcv Qtaphics tiandlrpo provid^^ la$i. 

■ NiciJ@m 4nd megafii programs The t{^ page bock iicty^octgws c^eaii&d 

^i^itanorm. and comiirelii as^Aemb^ttd Mtttig ^ trw^yabte i^ hmkiim arrd 

ijhn<'5.lot STiulilionfi. ofoido gaiTHK afid edijcaiiortal programtnirHg 

£i^,iSlneiVAT 

McGra^^Hiil sortwaio- avaiiphic from comtMjfter &Ko0S and bixii* sloops 
ovc*ywherig 



Please send me 






PROJECTOR 1 


07 084748 7 


E13.9S 


SPECTEXT 


07 OB4713 4 


£13,95 


PflOFILE 2 


07 0B4741 X 


El 3.95 


PECTRUM 
(iRAPMlCS 
MACHtNE 


07 0B4768 1 


£13.95 



I ^FiclOM ch€q.yQ^postal order 

I'laasB Charge my Aoci^ss/Visa/Amofican Express/ Diners Card 

Card NO 



NAME 

ADDRESS, 



■ »»■! 1 1 »«■ »**ma 



I ■ +« h I iP-V I I 4'« I I A** I t** ■ i 



I »■'« I ■^^PM'III'V'I I »*■«■•'.«■■ VIP PI «V-i I ■■«« ■■■##■ 



ihiii-l-l'in >rl4l-Ili + l<i ##+ h I 4 -Tf ■ -I ++ ^ I 4 I- I' ■ * + I I I 4-4- I I 1 + I I + 



„,., ..POSTCODE. 

SIGNED ..,.. DATE 



McGraw-Hill Book Company fUK} Umil«d. 

ShQppon hangers Road, MAIDENHEAD, Bertcshire SL6 20L 

Telephone; Msidenheftd (062S^ 2J431/2 




The Complete Printed Circuit Workshop 



NEW 





1 Ffi^wvg •t^cliiafNe ^O^j^Cti t^-t^yrid AfHf ntn vtMF 
owMnucro 



WE A FHin STATION 
) - OTHEM£XCITIN{i» 
INTERESTING PROJECTS 




• LI«HTf>IN ( 

• PICT URi DIGIT! SER i 

• KEYPAD 

• MOOa CONTROLLER 

iki ! 143- . i Ji. u- ! : »-. , ■ I =-;fiJiiJl 1 7 pr D|ijeis Hi iiyilcJ LUi ■ i j 1 1>*% •>•.'.' " '.-k' ■ ■ r .i i-; ' 'o ri.' iki 
yOuF ffiic«o miD ihig rt^ i^tJd 

Oiiin FctHa 20W tAsv AdO DNS »0OiC * l3€C00€Bitir 



Oidfi 10* HB aOOi t ASv Af M 1 ( :k •-. BQOlc 01* V 



Qtmtttpi^h 7m? D€ 



O^Lii^p r*-i k*0 joo^nFCOUE ts i^^ij a\LY 



CIQO 

fHoiJ 



PkMM? m jlif tOPBipultfi wT^li."ri grrtt^rii^y 



Micro Interface Kit 

Pfpffisi.K! i.ihs^e youi titld on proiccTa. Kll comes complete wtxti 
altraclivu bldt:k rdrn pack s^y^e case, pft* i:;!lched & drilled double? 
sided PCB, 23 way 0. 1 pilch connector. 9 way D output plug & 
eKlender card Suits Spectrum, ZX81 . ©IC 

Ordtrref HB/2090C9.5I) 

ZX81 Hi Resolution Graphics Kit 

Improves ^ct-uiin njiiolusun lu 2bi:iNl ^tj pjstjls unjblmg superior 
graphics to l>e easily progrdmmed. PI tigs directly into ZXB1 
ROM socket & is eomplrrte with e)< tensive software tape. 
Order ref HB/2070 €2ZM 



ZX/Spectrum Intelligent Jovstick W 

" Tmble yourfjame scocei. uvtirrvig^ii' ' 

Suitable for Atari type' loysticks. The kit provides ^n interface to 
enable ALL qameg prO0ran^$ to be playod with joystick co^itrol. 
Tell it once & the keys ior th^i g^me are remembered fordver, 
Speclrum Krt & Joystick HB/ZDG1 £2731 less joystick £2a 80 
ZXai Kit a Jaystiek HB/2060 £27.11 less ^ystick £20.^0 



Computer Cables & Connectors 



dri- e^ttriijk^ij r jnyu of -Lupupuie^ cables & 
■jiudiny d Speclruniu^erpqrtextendercj^blG. S@4id 



for new cable & conn»eciof price list. 



Spectrum Extender 




KB^2069 £6.65' 

Ovefcomes inose iniefconnection pfobiems' Si« mc^ doiJDie ended 
ej«terKior &. mate PCB ptug Also ava^abk? as ^ngl© ended *Uh 9^" ot 
ribbon cable tfB/20BB £4 76' 

Prices inclusiveoi VAL carriage 6ap in UK. Overstay orde^^ please 
ddd eKtra carriage Newly publistied full catalogue tlGO 
(RefyndBbie with first order overt 10) Please quote WF ZKi^ 



e 



^•^t-. 



.i'i*i/i":i.i|'i 



cofTiplcft P.CS. wffcshop 



a divitmrii ot 

KELANENGINEEftirtGLtd 
Hoe kil one Park 
tf«rro9ate>N.Tonif 
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PROGRAMMING TIPSI 





Getting a program typed in is often only the 
start of your problems. Ed to tiie rescue. 



Tvping fn a program is a useful 
exercise. Apart from the pa- 
tience required, techniques 
tea mad and the end progrann to 
be used, probably tha most 
educslional part of it is trsckirig 
down the bugs introduced by 
yourself of occasionally by our 
pybljcation sv£[am. 

In debugging you gain a 
much deeper insight ani 
understanding on how the pro- 
gram actually works than by 
merely typing it in, but tracking 
down these errors is an art in 
rtsejf and needs some skilL So 
here are some tips to help you in 
your efforts when faced with 
I hat cryptic error report! 

1 NEXT without FOR 

Look back through the program, 
either the loop has not bean ^et 
up — no related FOR letter = 
Nol TO No 2 line. Of the leitef 
has been re- used as an ordinary 
variable withm the loop with a 
LET 'tetter' = No. 

2 Vadable not found 

This is one of the most common 
errors. Again, the problem may 
not lie in the line where the error 
was detected and reported. If 
there is only one variable, which 
may be one or more fetters or a 
String ($) variable, then that is 
the probEem. There may be more 
than on^ variable in The line sec- 
tion reported and you wil( have 
to identify the offending one. in 
a line PRINT AT Y.X;A& the 
culprit could be Y or X or A# . To 
find out which of them is caus- 
ing the problem (it may be more 
than one) type in turn as a direct 
command: 

PRINT YEnter/Newline 
PRINT X Emer/Newline 
PRINTASEnter7Newline 

Mote which produces the error 
report. Now look back through 
the program printout for the line 
which sets it up - usually a LET 
or FOR comrTiand, Did you leave 
h out? Do^s the program gel 
there or has a GOTO/GOSUB 
been wrongly addressed? 




3 Subscript wrong 
Connected with DIM AINol or 
DIM A*(NoJ. If the number in the 
brackets on ihe line where the 
error is reported is greater Than 
the one in the original DIM State- 
ments is not an integer or is less 
than 1 p then this report is 
generated. If ihe subscript - 
number in brackets — is a 
number then check and changep 
however, if it is a variable then 
follow the procedure for tracing 
variabl<es. It has probably ex- 
ceeded the limitSn look for lines 
with the variabte being altered 
with + - * / : if necessary add 
limiting code. For example: 

1FX>10THENLETX=10 

4 Out of memory 

As wetl as for programs which 
are too big, it may happen if the 
previous program set RAMtop. 
Before despairing, enter CLEAR 
USR'*a"-1 on the Spectrum; on 
the ZX81 SAVE the program, 
turn the machine off and on, 
then reload the program- 



? RETURN without GOSUB 
Somehow the computer has 
reached e RETURN command 
other than via a GOSUB instryc 
lion. Check a GOTO hasn't been 
entered in ptace of a GOSUB. 
Check lor a missing GOSUB. 

It lixteger out of range 
An inieger (whole number) 
either as a number of variable is 
too big or small and you are at- 
tempting to do something l^ke 
PRINT AT 0,33 - not aiiowedl 
Check any variables involved as 
per report 2 and trace it back 
through the program looking for 
adjusimerMs to it by -p- * / ^ 
Add limi=ting code if needed — 
see report 3 

E Out of DATA 

A Spectrum problem. Check the 
number of DATA items match 
the number of READs: usually 
one (or morel has been missed 
out. Attempting to reread a 
DATA list withouT first using a 
RESTORE command will cause 



this and it can happen on an auto 
start program (saved with a LINE 
number}, Good programming 
usualty RESTORES to the cor- 
rect line number before using 
READ. 



I FOR without NEXT 

See report 1 but this time the 

NEXT is missing I 

Note that the letters I have used 
for examples could by ANY let- 
ters not just A$,X,Y etc and de- 
pend on the panicuJer choice of 
the programmer. 

This is by no means a com- 
prehensive list but I h^ve tried to 
cover many of the most conv 
mon error reports. Personally. I 
get atmost as much satisfaction 
from debugging as I do from pro^ 
gramming I do assure you^ 
however, that there is absolute- 
ly no truth in the rumour that we 
deliberately inject bugs into our 
listings in order to introduce you 
to the dubious delights of 
debuggingi 
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SINCLAIR CLINIC 

COMPLETE REPAIR SERVICE 

For advice and help ring or visit us at our Microcomputer centre. Contact: JOHN WOOD 



* HARDWARE 

* SOFTWARE 

* UPGRADES 

* KEYBOARDS 

* MICRODRIVES 
+ BLANK TAPE 



Spectrum 48K 

Prob me largest selec. in Lanes 

Memory issue 2 arid 3 

DKlronicS Mted from £35.00 

+ Interface 11 

CIO -C15 - C20 



* MONITORS 

* BOOKS 

* JOYSTICKS 

* MODEMS 

* PRINTERS 

* RD 



Microviiec to Specirum 
1 00 Titles 

Kempston - Suresliot 
Prism VTX5000 
Alphacom 
Digital Tracer 



JUST A PHONE CALL AWAY 



For sales, service and repairs. All postal charges at cost. 



P. V. TUBES 

Oept ZX, 104 Abbey Street, 
Accrlngton, Lanes 8B5 1EE. 
Telex: 635562 Grilftn (or PV 



B 



Vf$A 



Telephone: 
(0254) 36521 

(0254) 32B11 



ACORN — BBC — SANYO — COMJVIODORE — Authorised Dealers 



Rainbow's Spectrum Pro g rammable 
Jo ystick Interface 



With optional through port 



[his iiiurrja- .iliowj, anv fovMick ptisiium m 
TL^prcf^cnt iiiy key or keys on the hoard wiUiont 
k\ids, h.irdwarL or HtvftwArc, AUjnyHfuk 
poMiioTiJi arc programmed s,intph hv 
selettiiig thejoysdek posinon. pu^hiiiii; 
the desired kcy(s3 on the Speetriinu 
rclea^iiiii; the joystick. *iiid rlieii 
tht* key(i^). 

his tlexihlc, .ilUnvis^k; di;ik;on.il pasiiinn^ to be 
progr.inniKd wuh ,iny keys^. j!so .mtt> fire on 
joystick pDsirioiis j(\iestrt:d. 

the !n[eriijl Aniphfier btHis[?ir the Spectra m\ 
\ve*ik sound with a sinspic connection to the ejr 

Of mie socker 



With Sound. 
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Only 

£24 

Through port £2 extra 

plu^ V 1 p^p 



t)nc Year (ittar.nitee 



Send Cheque nr 1*.0. to: 

RutfibDw Ekctrdntct 

(ZX) Glebe Home 

SoucKlri|[h, Wiiney 

Oxfof(lihirrOX«6XJ 

Teh Wittiey (QWJ)54I2 
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Conversion tips 

A guide to ZX81 /spectrum program conversions 

from David Nowotniic. 



The versions of BASIC offered 
by the two ZK compuiors are 
so similaJ' that many programs 
for one can be used by the 
other The ZXBl has only two 
commands which are not pre- 
sent on the Spectrunir 
SCROLL and UNPLOT, and 
these should cause you few 
pfOblams when converting 
ZX61 programs to the Spec- 



trum (see Table 1L 

There are quite a lot of com- 
mands and functions on the 
Spectrum which are not 
available an the ZX81 - A list of 
these lappears in Table 4, The 
stars indicate those commands 
and functions for which there 
Is no simple transiation to 
2X81 BASIC. Those for colour 
and sound can be ommitied; 



but you will have to find some 
aJternative for the high resolu- 
tion and file J/0 commands. 

The command PLOT appears 
on both computerSr but the ef- 
fect is quite different, so 
beware! Another tip: PEEK and 
POKE should be used with cau- 
tion. In conversion, addresses 
will almost certainly have to be 
changed. Some of those 



changes appear in the tables. 
A command such as POKE 
US!R "a'' .... on the Spec- 
trum indicates User Defined 
Graphics; ZX81 users don't 
have !his facility, so you'fl 
have to omft this and u&e a 
standard character instead. 



ZX81 
SCROLL 



Spectrum 



Comments 



RANDOMISE USR 3582 If the program uses random numbers, they 

or could become rather pfedlctable with the first 

LET t-USR 3i82 option. If so. use the second, using a variable (in this 

case t) which is otherwise not ysedr 
PLOT Y.X PRINT AT 21 - Y/2.X/2; Print the appropriate quarter square graphics 

character. 
UN PLOT Y.X PRINT AT 21 - Y/2,X/2; Print a space, or the appropriate quarter square 

graphics character. 



Sp«Qtrum 


ZXBl 


Comments , 


BIN 
1 eg LET y = BIN 
10010101 


LET v = (decimal no) 
Conversion to decimal: 
10010101=149 

128 64 32 16B 4 2 1 
Add these numbers together when 
a 1 appears at the appropriate 
position in binery. 


BIN allows the represen- 
tation of a number in 
binary. On ihe ZX81 use the 
decimal equivalent, but 
b&ware: BIN is often 
used with User Defined 
Graphics, which are not 
available on the ZXBl. 


READ/DATA 
eg READ x,y 
' DATA 50.60 


LET 

LETX = 50 
LET Y = 60 


READ and DATA are 
used to store a lot of 
information in a program. Use 
LET instead. 


DEF FN and FN 
egDEFa()(l=^SaRx 
LeTt = FN a(if 


LETXS^"SQR X- 
LET X - 1 
LETT^ VALXS 


The defined function can 
appear in a string. Use 
the keyword for built-in 
functions ieg SQRK The 
equivalent qT FN may need 2 
lines, as shown. 


PLOT 


no equjvaleni 




SCREEN* 

eg LET a = SCREENS x,y 

T&bt0 2 Sp^eifutn ra ZXS1 


LET A-PEEKiPEEK 16396 

+ 2B6*PEEK 16397 + 1 +Y + 33- 


Used in Interactive games 
X) to detect characters in the 
display fiie. Note - this 
formuia only works when a 
RAM pack is fitted. 
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iPROCRAMMlNG TlPSl 



ZX81 


Spectium 


CfHnment^ 


1 FRAMES 

POKE 16436.255 

POKE 16437,255 

LET T-(65535- PEEK 
16436- 2 56* PEEK 16437 
/BO 


POKE Z3672,0:POKE 23573. C 

LETt-lPEEK 23672 + 256' 
PEEK 23673)/50 

Fof times greater than 10 
minutes, v*^" can use byte 
23674 as well. 


Both connputefs have e counter 
^ which accurately varies by 50 
every second. In the exampte, 
use the first line to start the 
'clock'. The variable T will 
have the time in seconds after 
th@ start. The counter can 
only be used for ID minutes. 


2 Ltne number zero 
POKE 16510.0 


POKE 23758,0 
(As the start of BASIC can 
mov^H eg with microdrives) 
use with caution H 


Converts the first line of a 
program to line number zero, 
which cannot be edited, and 
so is protected. 


3 RAMTOP 

POKE l638e.X-256*INT 

(X/2561 

POKE 1S3B9.JNT (X/256) 


CLEAR X 


Creates e safe area at the 

top of RAM starting at address 

X. for storing data, machma 


TjiMt 3 G#n#f«y ktt^rtCffvwrsfOft f^fs 


code etc. 




System Variables Conversion Table. 


LASTK 
MARGIN 


16421 
16424 


23560 

No Equivalent 


Variable 


2X81/ 
T/S1000 


Spectrum/ 
TS2068 


MEM 
MEMBOTT 

MODE 


16415 
16477 
16390 


23656 
23698 

23617 








NXTLIN 


1642S 


23637 


BREG 


16414 


23655 


OLDPCC 


16427 


23662 


CDFLAG 


16443 


No Equivalent 


PPC 


16391 


23621 


CH ADO 


16406 


23645 


PRBUFF 


16444 


23296 


COORDS 


1643B 


23677 


PRCC 


16440 


23680 


COORDS {Byts 2| 


1 6439 


23678 


ft AM top 


16388 


23730 


DEST 


16402 


23629 


SEED 


16434 


23670 


DFCC 


16396 


23684 


SPSIM 


16441 


23688 : 


DFILE 


16396 


No Equivalent 


S P05N {Byte 21 


16442 


23689 1 


DFSZ 


16418 


23659 


STKBOT 


16410 


23651 


ELINE 


16404 


23641 


STKEND 


16412 


23653 


ERRNR 


16384 


23610 


STOP 


16419 


23660 


EPPC 


16294 


23625 


STRLEN 


16430 


23666 


ERHSP 


16386 


23613 


T-ADDR 


16432 


2366B : 


FLAGS 


16385 


23611 


VARS 


16400 


23827 


FLAGX 


16429 


23666 


VERSN 


16393 


No Equivalwii 


FRAMES 


16436 


23672 


XPTR 


16408 


23647 
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ZX COMPUTING 



Lineage: 4 Op per word 

Semi display: C9 00 per single column centimetre Ring 

tof inioniiatjon on series bookings/ discounts. 

All acfv^rli^^m^nl^ id I his section mu$t b& prepaid. 
Advertisements are accepte<1 subject to ih^t^rms and conditions 
prmsed on the advefNsement rale card favairabl^on request). 




01 - 437 0699 

Send your requirements to: 
JANE EDMUNDS 
ASP Ltd., 1 Golden Square, 
London W1 



SOFTWARE GAMES 



CURRENT SPECTRUM PROGRAMS 
Trade wind (£5 CasseUe, £9,50 Microdrive) 

Buyaihip, proviaioniandcargDes tD"- \: ■ ■ A's-iiiheharbouriofthfl 
Corp! ^s^flncIs. Mah# i ^ortunfuf ihs* weatner and firatsi let yqu live long 
enough 10 ruBiter se^qman^hip and economics A Ktratfrgy/adventuro 
game wilh gffjiphics fof 4a K 
Jfrr«oy Ou«t1 (£5 Citivlto, £9,^0 MkF(>drl«v> 

Jersey Quest (£5 Caueltet £9-50 Microdrive) 

Fo'ilo-irt^iny an accid«nt, you aro ^rranrjrfi m Ehe iflbynnth o^ lime And 
mugMind y&ur own way fia^k to tne PresenE v^nh in© ^m of Persons and 
ob|octsffom Jersey Foiiclcfe H ie)<t-oniv fldventiire1cr46K inffnochino 
C-ode[Qail!F 

Morse Tutor (£4 Cftitette, £S.50 Microdrive) 

A-\B vvordi^/mmule. v^ri^tvi# s^iicin^ v»fmE>l^ numbqir of groups ol 
Pindom lelfors. numbers or mixed randDm sj^nE^nces. o*ti messsg^, 
ifrrpip cbarBcleFs <^nclijdir>g puncTuftSion), varmb^G Puch, FEEDBACK 
Via screen PrinteT or SPEECH f Phonetic alphabet v»aCurriih u-Speei^h 
an 4-ftK yersion only^. and repeal facllily. 16K and^fiK veratonsqn one 
ca^setie. 4SK only on Microdri^-s cartn^^e. 
Pfi^&s djcc/Lft^ VAT, IjUt incl-ude po£taq«[. 



W O SDlrwart, Hilltop, SL Msry^ J^irssy, CJ. 
Tel (0534) 81332 



SPECTRUM SOFTWARE CLUB 

** LOWEST COST AND FREE CASSETTE ** 



* Hira and SKChange games from just 50p 

* Buy new garner at ih^ best possible dhscount 

* 100's and 100"^ of gam6$ tq choose from 

* A regular newsfetrer wilh details o( new releases qXc^ 

* Every n&w mertib^r gtla a FREE BLANK CAS SETT E 

S^nd Just E3 95 and we wtW rush you your membership kit and 
fr&e cassette 



SPECTRUM SOFTWARE CLUB (ZX), 
Video International, 267-291 High Street, 
Epping, Essex. CM 16 4DA. Tel: 76 78589 
Or send a stamp for a catalogue. 



UTILITlEa 



MICRODRIVE ONE (MDI) 



-tHK ^ijH--^ Turn owf-ers c«*fi now gel tne majorsly o1 tne^f progfams 
running un m /drive wilh ouf 7 program package. T.C.5 (£5 501 
srans?&rs \ne bytes. MDi with its advanced header reader, prog 
analysis, byies mov&r etc Gets Jtiem rujining. Headerless, Vjong, 
pr low Stan address - eg t6364 

We believe thai our package is the only one avai^ble that 
successtuHy tran^fe^s the majantu ot your pfogram^ 

MiCfOdrrve One introductory P*"ce E6,&0 

Graphics Toolkit £5.50 

SAE for mofe details 



LERM, DEPT ZX, 10 BRUNSWICK GONS., 
CORBY, NORTHANTS. 



NITE OWL 

SPECTRUM SOFTWARE — pfwentf 2 qt^bI games! 

WOflLO CUP '$$ {4$iC) a.$o 

A compleio simulfliiOfl ol Ihel^orid Cup, including QuaiHy .ng stagfis 
1u\i tab lea and fesuits. Pick your own England aquad and gw4^ ihem 
through to Ihe Finals jn Mexico and wm \t\9 larrwyft lidp^y. It-s not so 

STRATiaV i {laz-iftK} £3 50 

A ^re-ai ntw atraieg/ board gaTne for 2 plsyers Ches-s p1myef« and 
logical triEnkert #i^il[ 1ov« il. 

Of why nol join Ih* 
ftUTE OWL TAPI EXCHANGE CLUB? 

• Oncfl only Mftmtaorst^ip FeN& - £^3 00 

• Over ?00 top-se1im<3 triies (flnany more to tse acid-ed sh^jriiy} 

• Free jSrogfam ol yOur choice upOi^ joining 

• Exchange as many pr&gfams as you irke ai £1 per Cape 

ChequM/POa to: 

NITE OWL 

B Hampton Road. Btackpool FY4 1JB 



SPECTRUM SVNITNESISEH^ - 

Wt?:rOriome, d^u^^ suufids. run'riy 
chDrds and pJano options. Play the 
guitar - for beginners "Reading 
rv^usic" - learning (rom basics 
with keytjoarcf practce. All 49K 
Spectrum rS.DO each Scott 
MossiG, Ho. 1 1 Bungalow, Firlands, 
BiirghllRld ComTiKsn Berks 

FOR THE MOST 
COST EFFECrrVE 

ADVERTISING 

RING 
01 - 437 0699 



SOFTWARE 
APPLICATIONS 



Spectrum 4&K 
MAKE HOME VIDEOS 

WITH YOUR OWN TUNES! 

POST THEM TO FniENOi who 

Vi^vit 4aK Spectfym Full arslma- 
lion II flicliSinfl ol every sequence 
inciiP^mg luries you get il 

RtGH T Of der Cas^elle * hSCA' . £7 
mc. Also Morse'CDde reading 
props tor Spectrum & ZXSl-lHf 
SAE Iqf Od^ails 
PINEHURST DATA STUDJOS. 
69 P^neliural Park, We at Moors. 
WIMBORNE^ Dorti^l eH22 OBP 



TO FILL THIS 
SPACE RING 
01 - 437 0699 



SOFTWAAE 
APPLICATIONS 



Pools Prediction 

-Ma44^ #a<iy on 43K Specttym. 
Ouiputs S«t Drflws. Home^ and 
Awaye. FQAiure^ Analytical Draw 
Finder which allows program io 
learn from iS's &wti mistalcija 
lio*evef smaSt 

No fiddly dai^ba$# required 
Prsnis leam form comparison 

graphs. Analyses ^rtd graphs 
r^siiit^ #very ws0l< T^koi full 
at^counT of 'Cup" M4lctie«. 

Pfomotion^'relegalion m&ii>y. 

134 Dividends won by writer 90 
far ("Thi4 1$ tha besi ancj iTK34t 

SC^^ntific of any progrnin I hove 
se«n" — Mr. RAP Secretary. 

Ofpmglon Compule* C<obJ 
[ Ofice again tt^ank you lOf one ol 
lh# b#«!t investmenis I have 
made^ — IMr. O^ L. B. Ftlthanfj 



HORSE RACE 
Horie Race Prffdktor 

Very successlus ard easy to use 
pradictor for Fras Racmg Np 
knowledge at racir^g reQuirec] 
Se^l Teaching program is nev^r 
Out ot dale Fr^« p^rmulplion 
ceiculilor *nth all programs. 

Ash lor 

Br^tPSM Pools at £9.95 

Ausli ihan PooIb at LA.9^ 

Flat nacing al £M 95 



Rombeti Oepl. ZX„ 

9 Hawkston« Avenucip 

Newpoil, Shropshire 

TF10 7SE, Tel: (0952) 313319 
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UTILITIES 



SOFTWARi EDUCATIONAL 



SERVICES 



QL UTILITIES 

4 programs pn mrcrocsnve Idf 

SmcfearF 01 16 pfewnf DiFtecbfy 

sm^le key LOADvng ^r DELETlcm o< 

tiKi^. lepest FORMA Trrtfl d cAn- 

^^*iQle or part oi tho cfirlndge 110 

W D SOFTWARE 
Hill Top, SI Mary, J*ruy. Ci. 

TEL: QS34 11392 



48K SPECTRUM 
aoaoBAUD 

$1 if! ply pre-im any of ihe cass^te 
COf^miand s w \lha =W , program qr 
direct command, and let your 
Specuum do itiermt inciucEt^d i3 
a doubio ipflHBd header r^ad^r 
Editing j« lacilitalect by ? $i^or) 
Beep on any syniHK i^rors in 
Addition To ihe tla^lipni) "> supp- 
Iwd ort cfusfllte wilh mslruclton^ 

S«nd £4.Sa »n<:l PAP to 
Qmdd Rob«fli. 4\ Birlrtg Baad, 



FOR SALE 



■ J!Qm4Jt^C. fi" ■!■ 
t» J ^ Army, lOflil s^AQO 

ptap wilh flmmo £5 ■?$. 
c«rr<iiiq* SOip 

SfHJbn««Poii€«Sp«oai 
with sJlif>&At tnd ftfnm« 

Con 4i » ut»d by u S 

^□11 qa P«i»rlm*n1. Ideal 

•I W piiOf^ vnlh ifwifnis 

£5 So. wrriiijfi 4Ckp 

lcl*iil tof vidAS fUm iMMiirtfi Mill €HC*t 

^ummtmas, m Mhuni wtw fid. 






UNUSED ZXat I6K Rafn prmter 

Book^ foi sakj C Bruce. 23 
Campana Road SW6 01-736 
1838 



MODEM 1000 also adaptor ZXBl 

leK ofity used one month E80 cmg 
Evenmgs 0392 3419B 



WANTED 



SECOND HAND SPECTRUM 

GAMES wgr»^^d - original^ only 
(*ilh iRsertt, elc.\ U\^\\ke6/0vm' 
zapped/ci^ssapoclmtl^p games - 
we'll buy Ih&m^ Send lisl lor oWer 
by relurn' G Ingli^, 37 Coc^«buJ'n 
Streel. EiJinCsurgJi EH1 IBP 



U.S.A. ni^eds S0e€lfum software 
now< N^vy hardw^rt^ <tevetop4tienls 
open up gniapped market* 
EAormous profit poteniiai* TCP, 
Box 2168 NY 1Q1B3USA 



ALARMS 



BURGLAR ALAItM Equipment. 

Pk?4i&^ vj^jii our 2,000 sq ft. 
shuA'JocjhfeS o-r wrile or phone for 
your free Catalogue CWAS Ud . 
100 Roosaj^ Avenue Bra^rofd BD6 
lEJB. TelopftorwL 10274) 731532. 



MERRY 

CHRISTMAS 

AND A HAPPY NEW 

YEAR TO ALL OUR 

READERS, 

FOR ADVICE ON 
HOW TO REACH 

SINCLAIR 

ENTHUSIASTS 

IN 1S85 WITH YOUR 

PRODUCTS 

RING 
01 - 437 0699 



SOFTWARE FOft 2X 

SPECTRUM 

Slraiigy. »imu4«tioA »c»«niiric « ^ 



DESERTWAfl 

HARHOFF, 






SAE FOfI LIST 

34 Claim I lit Gar<henftp 
London WT 3HZ. 



REPAIRS 



^INCUAIIt SERVICE CENTRE 

v.\i' ■ i,i' '/'.f? -^F^rtv f-cjr iH repa r» lo 
^jii^LtruJiK ^3^*1, p#rnt#l ar^ FtA*Vf 
fM(li Y^|iay£11l{)|)lii»p«rtt«n«]retiyrrr 
posttg* AJi ynkli rtpurtd la e^l^nit 
■linOird Liiinggflr>Li,inft34nctk>p ipt^rea 
b^ Out H M qu^iilicid Etatf Ais»o 
■vai^^lo. !^peclrMni ■>fi«^(>i^ ut^dalo 
l&K-ASK b>f pasi £2fl Su mc^ugive 

Ou«Alum. 33^ City Ar&Kf*. CnvrnlFy op 



SPECTRUM REPAERS 

tT^Sji indirtirt oi ifttKKb 

lAirf F«piir J4 *w*i By qiij I I'l rjfT i-v-j.ri 
*«<^ll S*fid comoulef q»Hly Ic 

Hi cDUPUTii tinviccs 

PR* IM 1»l 07 r? S326a6 Of ^3AW? 



fXtl 4 SPECmUM RfPAIfl^ 

Al^D OH $P£CiALlSt 

MOST COWPUTEft COMPONENTS 

50M£ SI^ECTftu** Hf i*AiR$ ii% 

• KvyfeaMd with ip*c«bar - £44.00 

3EWO FQR FREE tSTiMAIE 
t£NC tl £« i^APl 
MAMC^HP LTO. |2X> 

C^rnnlfPorkt LV<t«. Llv«n»h4jtiTi« 
^ M iinch.jiaifr-' M f 9 1 JP 



LIBRARIES 



LOOK! Ai.y |^i"og.'^s!:. :^i ^ .j !:.,c=rO 
at 20% iJiscounS Also the only tape 
exchange club specialising in 
today's TOP 20 (Spectfum. com- 
modofe) Membership free Wfise. 
slating micro to Haiti Salt ware 
Liijrary (CT), Ham Lafie, EFslead, 
SurrevGUSgHO We'vtflofltielot 



% KILSOFT % 

EducaUon^t B^i^i^i on •' t i^to r i ai 
Pfd^raini 4fiK Spoctruni 
GEC/CSE Biology Pnysics. 
Ghomisiry. Gcog. Mfltht and 
Frcncli Fdr Hafn# & School Uh. 
Only E<.tS eacri Ht^ wcl^ f^repar- 
Qd W4» ai«o have pro^ranis from 
£2.90 For fulEesl deldijs wrll« 
tod'ay. [A9lrorK>niy — Now only 

32 Brivrlyn Av*.. RlretkCficl^lffH 
Huddenliflld TaI: 10404) 31491 




/ 



fiQQQ iDf H 



sj^ifFiffSfffwjiii 



OS 



11^ kCMbllQ itiSJEiftllXKil |9Qil!lfls lu«)*l«4^ 
b-i/.|h E'"' * vr'i- 1^=1'.:'.' i''i f I cl^l'ii'^m 



..I' ■ . ■ . . p^^^ 

F i^aoi. pie Scifwcrfit E^iUM^iMJit Pwi Win 



NEW SOFTWARE lor 4BK Spec^ 

tfyfT) Roadsafely (or S years + 
£296 Gunerafc Knowlc^rtgfi tarmliy 
:imjE C2 95 SLR Photogfaphy tor 
! 'iginnefs £2 95. Special otfei - 5ill 
rnree programsjusrE7S0 Freegifl 
With sjl orders, p&p l^c^uslve 
Ordef difact from Asiral Com^ 
pyling, 179 Cornish Rd.. CNppmg 
Norton. Oj^on 



ELECTFIONICS 15 FUN 



Mig paCkngo for 45K SpCK^Ityffl, 

and lo GCE SCEfilc 
• ammaled ^mplucs • rial coni- 
pQnem^ • learning gu4d&* prac- 

Mcai work 

"ExC^l^ent value lor monay'' Eiec- 

iFOmcS price 0.i§ inc PAP (UK 

only I D#pt SU. E.T.ST., 

12 Camtfon Avcfiut, Klnrott^ 



DATA DUPLrCATION 

MG. CoplNtt {ZX). iurnlwood. 

Wal»aiL Slafri WS7 OES. 

Dala duplicalion, qi.^Siiv "ris- 

selios, pfimifig. Ii*-- - 

Twim comp«tiiivo p! 

lurf* around Price Li ,k(v:i ■.,*];.;- .. :. 

on ^OQiiesi 0#43<-410AS7 oi 

0^36^?S375 ^^J hT5^ 



COURSES 



PRACTICAL COMPOrrNG 
A 3eFi«5 or 1 dly courses lor 

^si^r^&ss applncai^QH} £^5 : <^ 

day punch inciii0«d). Wiihavi^ii 
fbd lyiifon. D«iiiili tronn 

COMPUTER WORKSHOP 

33 Sydenham Ha^d. SE2fi SQF. 

Phone: 78e 9080 



ACCESSORIES 



[SPECTRUM 

RGB 
OUTPUT 



Hl- ■=■! •' •• ■ flGP OUTPUT moduSfl 19 ths 

* True tTL level fiulpul* plui C^amp aynca 
C<ni be umed witii an\f ROD /TTL mor>llOf 

Simply plu^s I-iMq q^par»4hon pari 

No »«paral«i pow»r lupplj^ i-^cjuifsd 

PrlC«C^9.9S • 50p P ftp or SAE for del.ijla-alta 

ttinny 7X" fli Sjipclrurn Add'ons A OArfg 

-odopt electronic/' ?o siarhfuq 

ClDH?,mji:Hhurir KilrL^tTi^i 109 51 H 









UNIT 
ONLY 



Tidy |jr>iti mad« in 3 9I yf^s a hd colour 
to 9uit »\i compuleri and lh«lr 
hardware. At £2*3.9^ Inc pAp and VAT 
Sand lor deiatli 10: 

(Established: 
H/0 13 TIta Vinarie». Endrield. MJddxENI^DQ la/O) 



SPECTRUM ZXS1 

OVLRMLATlNG'^ E^OfcSY? 

KEYBOARD RUNSHOT'* 
Pfotiiems solved wuh PRadaplpr, 
no soldef tng, nn dismantlirLp. just 
pluQ$ irt plac« PEcast stiit«! 
iF>ode^. iMM plus I'&p p&p PH 
adbpior plus res#t swicch lafclo^s 
aysfom reset] CI 0.95 ptuS 75p 
p&p ZX supply repaif service 
■Its "9b !inciusivo Cheques ft PO'a 
to PR EliKlronlct. t4 Ervltiy 
Clou. Don^^atl^f DN4 SEL. 24 
nclur an&wfpnor-.o 0302 S30S4S." 
U301^ S39;4 7 G4?rfnan stocinsii- 
EPC Servicer. Hthnrichs^rati^ 
s-^. 4[>D0 Dus&i?idtii-f. W. Germany 



SPECTRUM-STICK 



Cnp-otT rrvecriiinfcai i&y such 

Qperatea cufSOf kffy dirMily 
N*»dB nej inteHace. leavca rear 
pprl IriMJ ld«al f&r All flight emu- 
lation and cursoT k-ey pra- 
Qftmm^f For ZX Specttum 16 
and 4&K f^^c^nt relail pncs wii$ 
13 95. mo* only £5 95 plus 75p 
PftP Crtf>quftsPOs lo 
Grant D«)gn Ltd.. ^ C Hiring 
Cro». Norvrleh. Norfpllc NR2 
4 A t . Bare I ay tard Ac^ Fit Hoti ^n« 
069^ $17^2 



LIBRARIES 



FREE Games Tapes Lcjan wh^n 
you jGin our liv ar^ Send fof details 
to Cygriar SoHwafe.4 1 2 Fglbridge 
Road. Wamngion Peterborough 



CAMBRIDGE 
COMPUTER DESKS 

Of latriinait' if*>"' US^OO Quu- 

lation$ given lof custom bui^ 

SAE for product intDrnteiion 

S9 Long Une, Wdllnghanip 
Csmta €84 5LD 
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SOFTWARE 
SELF ANALYSIS 



BOOKS AND 
PUBLICATIONS 



AUCTION 



REALISE VOJR FUa POT£P4TlAL 

LIFE-LINE 



*Wi PitStJMtfiM**^ 







■"i^^Mi^ri ■ - 


.rti^ 


^. 




«fe»«0^ -JAB fii^aACMpfl^ 

















MICRO ARTS 

MAGAZINE a SOFTWARE 

A ftC'* in^tptmd&nt forum for (he 
iul% and computers The 
mag^LZine ^ouofa micro art music 
iir>d ffllfflUftd ireas The soPtwafc 
fofms a catalogue of an work lor 
hpme rriicfcd 

compultir fir!'' Lart9uage a^ viros. 
micro rrtuaic. grapfiici. ptc 
finis Twnr fSeN; 4s^9j AV NOV 
— order now Spectrum £ BBC 
ftollware available ihrough maga- 
zine 
PRICE 90 p P£R ISSUE 
MICRO ARTS {ZX). PO Boi 587 
London SW4 9PH 



SOFTWARE 



MICRO COMPUTER 
AUCTIONS 

Regular monthly auctions for all micro 
hard & software. 

Send for entry form or next catalogue 

to: 

MICRO COMPUTER AUCTIONS (GO), 
59 Grays Inn Road, London WC1X 8TL 

Tel: 01-242 0012 (24 hours) 



SOFTWARE 



BINGOE Turn your Spedrum 16/ 
4&K pnio a professional bingo 
maehin!& Ppogrammi& eomplele 
m\n tOOO bmgo Itchots l\\^ 
in^ p&p l<k?.ar Christmas fafiniily 
^niL^ or fund raiser Wti^j^k^d 
Software 1^ Gra^ipoa Drive. MeiiOn 
MowburyLEtaiEV 



COMPUTER SOFTWARE: 

fiutmtit and Q^m^t t^r rngfi 

C^mpulert 

QQmmQ(SQi& M, Vi-c 20, BSC 
Alan. Dragon Spectfym, MZ700, 

zxai 

Neil' Releases I or CiM €4. 
Specirum, BBC. Atari, Dragon. 
SpMKlrum. M£700.ZX8l. 
New recuses Ick CQM 64 Sp«C- 
ifum. BBC Every 2 weeks — juit 
Qandl S A.E Qs^d w« tend y^U 4 
i>tw litl every 2 weehs. 
AUal CIO da la C4SMti«9 40p 
each. 5 on dftta cus^ttet £2,40 
5%" floppy Ui»cS O/sid'&d ~ OL 
deftiity i7W eecl^ Ct S ICi €1{) 
S^nd Eo M. j. $#AiM«rd, SL Olef't 
ltoi4l. Slrptldn. Rudt,^ CDrnwill 
E)(?3 9AI=. TfrE: (ti^fi^) 417^ 














■g#l.t^ ^-.^(.Jht^O M^"L""i^^ 







TO FILL THIS SPACE, PHONE 
JASON ON 01 - 437 0699 



r*^.;.-^ ^<^ ^> 



r^^^!gMaaB_oi^wT- 062^ 
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AGF HARDWARE ....126, 127 

ARGUS PRESS S/W 38, 39, 43, IBC 

AVALON... 54 

tJ ^m. ^ IW, I 'W V# I I . . LJ a ■ ^^,f||.|.| ■««*».■ ■.*«■- II-IVPI IVVIPP-ll'IVVI-'l-PI- V V 

BUFFER MICRO... - 34 

COMMODORE 6, 7 

CAMBELL SYSTEMS .....138 

CHEETAH MKTG...... ....3, 23 

DATAPAN 144 

D. K. TRONICS 68, 69, OBC 

DOMARK.. 46 

DURRELLS/W 14, 15 

EAST LONDON ROBOTICS. 51 

ELECTRIC S/W..... 99 

FINSBURY S/W 110 

GAMES TO LEARN BY 74 

HILL MacGIBBON 11 

rr \J 'il t^ br 1^ ^7/ wW «■■ ■■«>§■-■ I ■«4»»-f-l»*l «■■■■*»■ l-t'k + A-l l'tiHil-»l4il- -v^ 

ICS 54 

INTERFACE ..,.,.... 114 

KANE MAY 000 

KELAN ENG 155 



MCGRAW HILL BOOKS ..,..155 

MEOW MICROS 24 

MICROSPHERE 115 

NATIONAL S/W 99 

PICTURESQUE 140 

P. U. TUBES... 157 

RAINBOW ELEC 157 

ROMANTIC ROBOT 99 

RAM ELEC 2 

ROTRONICS ..„., 35 

SOFTWARE FARM 10 

STATACOM 141 

SOFTEACH........... 131 

SOFTWARE SUPERMARKET 28 

TECHNOLOGY RESEARCH 119 

TASMAN S/W 10e 

SMT 122 

TROJAN MICROS 149 

UNIVERSITY S/W 149 

WIZARD S/W.. 99 




The world you are about to entei' bears no resemblance to any arena you ever 
encountered before. Weapons are of no avail io this small habiim. 

The only sources of protcciion at your disptisaJ art* quick wiii^ and fasi reflexes. 
The only reward is lo survive against moniilcni of unbelievable ferocity and 
eunningi^ and to avoid hazards more perilous and deadly than any you mighi fmd 
op a trip (h rough i;he outer universe* This h the real world, populated by the 
creatures of our own inner universe, where nature is red in iiMiih and claw. Brace 
yourself now, and uom^ wiih Starcadc into the siill wacer and dcceptivt! calm of 
ihe SAVAGE POND. 

COMMODORE, ATARI, BBC/ELEa RON (£8 JS each) 

Ott disc for COMMODORE, A TARE, BBOHLECTRON (£10,95 each) 



s Mi^d 




TARCADE 
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